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THE MODERN BICYCLE. reduces so largely the rolling friction between the 
s cir nt iti [ Ameri [ all. The enormous amount of capital represented by the | wheels and the road by its principle of recuperation of 
bicycle industry has been noticed in these columns|energy. To some slight extent these improvements 
HST REE... ED 1845. before. Originally the velocipede found no application | have been introduced among horse-driven vehicles, 
— except as a toy. In the early days adults as well as| but a curious moral isto be drawn from the fact 
MUNN & CO.. Editors and Proprietors, |¢bildren took up the bicycle as recreation pure and | that it is only when man became his own vehicle pro- 
PUBLISHED WEEKLY AT simple, its propulsion over the ordinary roads being so peller that the utmost refinements in the abolishiny 
; y laborious as to make it available only under very ex | of resistance were introduced. It still seems as if the 
No. 361 BROADWAY, NEW YORK, ceptional circumstances, lesson of the modern bicycle had not been fully appre- 
= - ===| Jn the old velocipede the inelasticity of the frame |ciated by the carriage builder. Within little more 
> ee A. K, BEACH. _| made it hard to drive, and it was only rendered endur- | than three years the ordinary road wheel has been re- 
Sinem bem cam Gammmedees ain. able from the point of comfort by having a saddle | duced in weight from forty or forty-five pounds to 

One copy, one year. for the U. 8., Canada or Mexioo...........0-+-+++ 3 mounted on springs. Slumbering among the patent re- twenty pounds or even less, ’ 
Que copy. a montis. for the U. ‘s. Canada or MexiCo, mr 38 cords meanwhile was an invention which was destined | Little further development in this line is to be, how- 
Semis 7 pene! we poe Lag Ty pia ky i I to transform the primitive bone shaker into a convey- ore looked for immediately. Probably the lowest 
The GelemiGe Amontme Gasatement ance of ease and comfort and to minimize the inequali- limit of weight for ordinary use has now been reached, 
tsa distin paper tum the screntinic Awmuicay, THE SUPPLEMENT | ties of the road. ‘The application of this invention, |and the minor points of width of tread, length of 
wheel base and similar features of proportion have 


now known as the pneumatic tire, the adoption of a 
slight change in proportions, and the use of multiply 
ing gearing for the increase of speed, were all that 
were wanting to make the modern bicycle. 

The development of the cycle, notwithstanding, 
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Tur BUILDING EpITIonN oF THE SCIENTIFIC AMERICAN isa larre and was slow. First came the old-fashioned high-wheel 
ced, perspective ziope paraimins to mdera wibitengre, nee wumecr | Dicycle, the posible diameter of whose wheel wae fixed 
caer, cen errpenacneres won't morgue erat. Yep ete een Ses | 7 Areatbarye a4 AE gg ne ape agpe 
of any arobitectural publication iv the world. are ;age arrangement the size of the wheel was in 

Single copies 25 cents. By mall. to any part of the United States. Canada | creased in some cases up to 7 or 8 feet in diameter. 
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wheel. Solid India rubber tires were still in use, and 
various attempts were made, and with more or less 
| Success, to introduce springs into the frame, so as to 
| moderate the jar incident to the inequalities of the 
| road, until the pneumatic tire was introduced. The 


Expert Editien ef the Scientific American, 
with whied ts ner porated “ LA AMBRICA CIENTIFICA B INDUSTRIAL,” or 
Spanish edition of the SCLENTIFIO AMERICAN, published monthly, uni- 
form in size ant‘? poeraphy with the SClLENTIFIC AMERICAN. Every num- 
ber contains about pages, pr fasely tllustrated. [tis the finest scientific, | 
industrial export paper pubiished. It circulates throughout Cuba, the 
West lodies, Mexico, Central and South America, Spain and § ish pos- 
sessions wherever the Spanish janguage is spoken. THE warsineo 
AMERICAN EXPortT EDITION has a large yy warenteed circulation in all | 
3. 


commertial places throughout the world. @ year, post paid to any modern bicycle is the result. 
part of the world. Single copies, % cents. | 


ag lary and Danieomely dinpayed-aumouneements published In may | Two exhibitions of bicycles and accessories are to 
edinien of 0 venw madame one, MUNN & CO Publishers. | follow each other in rapid succession during the next 
ai B .., vosdway. New York. | two weeks—one in Chicago and one in New York. In 

ances payable to order of MUNN | February a third exhibition is to be held in Denver. 
The ScrenTIFIC AMERICAN, realizing that compara- 

tively little is known by the general public of the 

methods of manufacture adopted in the modern bi- 
cycle factcry, and that many points in modern bicycle 
construction are but little understood, has determined 
to present its readers with the methods of construction 
and machinery used in the production of a first-class 
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joints bas received great attention and where the 
art of connecting steel members of a frame has been 
brought to the highest perfection—in which the sub- 
ject of bearings has been worked up to cousummate 
excellence so that a ball bearing wheel will travel 
thousands of wiles without the balls or cones showing 
any appreciable wear. 

Merely as an example of the truss, a bicycle repre- 
sents a veritable achievement, for its frame may be 
considered as a truss spanning a distance between the 
front and rear wheel axles, aud in the case of quadru- 
plet and quintuplex wheels the truss may have to carry 
. og | Dearly a thousand pounds, 

The most healthful sign of what cycling really 
means is its ewployment by business men, by the 
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The great perfection of the bicycle depends upon its 
ball bearings, which eliminate so much of the friction 
*: Yi of the machine proper, and to the pneumatic tire, which 
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been pretty well fixed. 

America has made the most wonderful progress in 
the development of the wheel, and her manufactur- 
ers have been so alert and enterprising, competition 
so keen, and the public so critical, that the American 
wheel is to-day the most beautiful mechanism and the 
lightest and easiest running of any wheel manufac- 
tured in any country. The most defective featare of 
the wheel is the tire, which is very perishable and 
which is ill caleulated to withstand the severe exac- 
tions of our bad country roads. Itis believed, how- 
ever, that great improvement will be made in this line 
during the coming season. 

A RETROSPECT OF THE YEAR 1895. 


The past year has been distinguished as much, un- 
‘fortunately, by the loss of great leaders in the world 
of science and art as by the number and value of the 
discoveries and achievements that have marked its 
progress. A death roll which contains the names of 
our own Professor Riley, United States Entomologist, 
and of James Dwight Dana, and on the other side of 
the water the names of Pasteur and of Thomas Henry 
Huxley, is a sad one to contemplate. 

Engineering.—In this department the greatest event 
of the year was the opening of the North Sea and Bal- 
tic Canal, which has a total length of 61, miles and 
cost $39,000,000. About the same time was opened the 
Harlem Canal to the north of New York City, which, 
though not remarkable for its size or cost, will have 
great commercial and strategic value, as uniting the 
East and North Rivers. 

The Puget Sound and Lake Washington Canal, 
connecting the waters of the Pacific with a large fresh 
water lake in the Northwestern State of Washington, 
is progressing favorably. Of canals projected we 
note in the United States the Atlantic Coastwise Canal, 
from Philadelpbia to New York, the Cape Cod Canal, 
and the canal from the Atlantic to tne Great Lakes. 
The projected Nicaragua Canal has been somewhat 
set back by the report of the commission of experts, 
| who have stated that the preliminary estimates were 
too small. It will be a far more costly work than was 
at first supposed. 

During the year the contract has been let for cutting 
the longest tunnel in the world—the Simplon Tunnel, 
through the Alps. It will be 124 miles long, and will 
consist of two tunnels, spaced 56 feet apart, one for 
each live of rails. The contract price is $13,750,000. 

Other great works that have been steadily ad- 
vanced during the year are the Chicago Drainage 
Canal, in Lilinois; the Peryar Dam, in India, which, 
when completed, will be 178 feet high, 1.300 feet long, 
and contain 5,000,000 cubic feet of masonry ; and the 
great Siberian Railroad from Russia to the Pacific. 

Transportation.—This year will ever be memorable 
for the great advance in railway speeds both in Awerica 
and England. The remarkable long distance speed 
developed in the London-Scotland race, in England 
was followed by a similar acceleration in America, 
of both of which we give the results ; 





West Coast Route, London to Aberdeen ............. 539 75 miles. 
ava speed, including stops............+ sss... eu * 
a 0 ees 
New York Central, New York to East Buffalo......... wn * 
Ave speed, including stops. .................4+ eon “ 
“ excluding stops.......... a2” 
Lake Shore and M. Southern, Chicago to Buffalo... hens 5101 “ 
Avene speed, including stops. ............+:05-. e6 “ 
PS Eng SFB ic esis cc ccc cccccccess ou “ 


There has been a steady increase in the weight and 
power of locomotives. The driving wheels are being 
made larger and steam pressures are increasing, 180 to 
200 pounds to the square inch being common. 

Electrical traction has received some very i:oportant 
applications, notably in the 96 ton electric locomctives 
of the Belt Lice Tunnel, Baltimore. These are doing 
excellent work, having on one occasion hauled a 2,000 
ton train with facility and without any tendency to 
slipping of the wheels. Another important applica- 
tion of the system toa standard gage railway in this 
country has taken place on the N. Y., N. H. and H. Ry. 
where a trial speed of 60 miles per hour has been ob- 
tained with a passenger train. In France a 90 ton 
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electric locomotive, of the Heilman type, has been 
tested in experimental work. 

Electric street traction has continued to grow in 
favor. In 1887 there were only 13 electric roads in the 
United States; to-day there are 850 roads with a total 
mileage of 10,000, representing an investment of $400, - 
000 000. In this connection it is interesting to note 
that the possibilities of canal towage have been tested 
in both the old and new worlds; here in the form of a 
traveling motor, working separately from the boat, 
and in France by the use of a motor upon the boat it- 
self, hauling upon a chaia laid in the bed of the canal. 

Under the head of transportation the year will be 
celebrated as seeing the practical development of the 
horseless carriage, or motocycle. In the Paris-Bor- | acterizes the camera.” 
deaux race over 60 vehicles started ; and the first two| The notable event in the medical world has been 
prize winners covered the 360 miles at the respective the successful treatment of diphtheria with antitox- 
rates of 15 and 149 wiles per hour, many of the other ine. This is one of those great triumphs of medicine 
contestants making excellent time. In the Chicago) whose benefit to mankind is beyond possible estimate. 
race the winner wade a speed of over 5 miles per hour | Professor Roux announces 74 per cent of cures on 300 
through a course that was blocked with snowdrifts cases, and Professor Erlich 85 per ceut on 168 cases. 
and mud—the results of a blizzard of the day pre-| The geographical world has welcomed home this 
vious. year from Polar expeditions Lieutenant Peary, the 

The bicycle continues to enjoy an enormous and Jackson-Harmsworth expedition and Professor Borch- 
ever increasing popularity. It has wou its way this grevink. The efforts of the latter gentleman will 
year into the highest circles, and when indulged in} probably result in the organization of an Antarctic 
with moderation it has received increasing medical in- | expedition. 
dorsement. This year has seen an extended use of; The present disturbauces in the Turkish empire and 
wooden and aluminum rims, narrow treads, and larger | the gathering of the European fleets suggest a pos- 
bearings. sible rearrangement of geographical maps in Eastern 

In naval and marine engineering, the year has| Europe at an early date. 
shown that there is a continued tendency to in-| The industrial world has to record in America the 
creased size and speed in ships. In regard of speed | holding of the Atlanta Exposition, at Atlanta, Ga.; 
a noteworthy performance was the U. 8. steamer and in Europe, the acceptance of the designs and the 
Jolumbia’s transatlantic trip, at an average speed of | execution of other preliminary arrangements for the 
18,45 miles per hour. This is far beyond anything on World’s Fair to be beld at Parisin the year 1900. The 
record for a warship on a run of that distance. In the | Atlanta Exposition will always possess special histori- 
merchant marine, the run of the Cunard steamship Lu- | cal significance. It marks the coming of age, the ripen- 
cania, from Queenstown to Liverpool, 240 knots in 10 ing into the strength of full manhood, of what has 
hours, is the record performance of the year; and it is| very aptly been termed “the New South,” 
even more creditable than her transatlantic record of| The ominous warcloud which darkened the relation- 
over 22 knots per hour for the wholetrip. The Buenos | ship of the United States and England in the closing 
Ayres, a cruiser built at Neweastle for the Argentine days of the year will be chiefly remarkable in history 
Republic, steamed 23; knots on a six-hour trial. for the widespread expressions of mutual regard and 
There is noticeable a growing tendency to increase | gocdwill which it immediately drew forth in profusion 
the power of the quick-fire secondary battery of war-|on both sides of the water, and for the equal abhor- 
ships, and to decrease the weight of the heavier guns. | rence with which the possibility of what was aptly 
The enormous energy of quick-fire is shown in a com- | termed a fratricidal war was regarded by all classes of 
parison of the energy of fire per minute of the Buenos society in both countries. 

Ayres, a 4,500 ton cruiser, with that of the Royal Oak, ———— sore 

a 14,000 ton battleship. In the former case it is 304,844 Henry J. Newton, 

foot tons, as against 292,830 foot tons in the Jarger| The accidental death of this old veteran, yet modern 
boat. photographer, 72 years old, on December 23, 1895, we 
In the United States Navy we have seen the launch are sure will be regretted by his many friends and 
of the Brooklyn, an improved New York. The Iowa, | others interested in photography. While crossing 
which, in power of heavy gun attack, will be the most Broadway from the east to the west side between 
formidable warship in the world, is nearing comple-, Twenty-third and Twenty-second Streets in this city, 
tion; and this year sees the practical completion of 
that famous trio, the Oregon, Massachusetts and In- 
diana. 

A noteworthy event of the year was the speed at-| was crashed, and lived but five minutes. 
tained by the torpedo destroyer Sokol. In making | Mr. Newton was born in Connecticut in 1823. He 


the density of nitrogen obtained from the atmosphere 
and that obtained from chemical compounds, Atmo- 
spheric nitrogen was always heavier by the amount of 
argon that was present with it. 

This year has seen the development, in useful com- 
mercial form, of acetylene, a brilliant illuminant, 
which is obtained by the action of water upon calcium 
earbide. As cowpared with the other hydrocarbons, 
methane and ethylene, the ratios of illuminating 
| power are; methane 5,4, ethylene 70. acetylene 240, 

In photography we note that at the soirée of the 
Royal Society at Dublin this year, Dr. Joly, of Dub- 
lin, presented some photographs in color, which 
showed “the same fidelity of reproduction that char- 

















‘in front of a Lexington Avenue cable car which had 


on Monday evening, December 28, he accidentally fell | 


j just started, and before the car could be stopped he | 


development of prints on bromide paper, advising 
particularly the addition of, to a metol and hydro- 
quinone developer, barium bydrate as yielding vel- 
vety black prints. 

He made many beautiful photographs in Central 

Park, of the landscapes, sheep and cther animals, and 
was also an expert in the development of instantane- 
ously exposed plates. 
He was identified with several photographie socie- 
ties, and had been president of the photographic sec- 
tion of the American Institute for many years: also at 
one time he was vice-president of the Society of Ania- 
teur Photographers, of New York. Seldom has any 
amateur continued such a lively interest in plhotogra- 
phy as Mr. Newton did, and the photographic world 
has been much benefited by bis investigations. 

The funeral occurred on December 26, at the Church 
of the Divine Paternity, corner of Forty-fifth Street and 
Fifth Avenue, and was largely attended. Dr, Eaton 
and Dr. Collyer each paid eloquent tribute to Mr. 
Newton’s memory. 

i 
Manufactured Iron and Steel, 

The event of the week, as reported in the Iron Ave 
for December 26, was the opening of the new set of bids 
for the construction of the Appraisers’ Stores in this 
city. The figures submitted are the following: 





Bessemer. (pen hearth. 
Post & McCord, New York........... $330,554.00 $339,550 00 
Benj. Hyde, Chicago ............s00 ..- 339,880.00 339,800 .00 
Pennsylvania Steel Company... ...... $41,318.06 345,501 00 
F. J. Hyers, Hamilton, Ohio........... $44,400.00 866,400 .00 
M. Giblin, New York............ . 852,220.00 856,220 00 
Edge Moor Bridge Company........... 871,500.00 374,500 00 
C, A. Schneider's Sons, Washington, 

Bi Gacccsesees yoseeeeesoege eeecee.e S77 5F8 00 577,588 .00 
Passaic Rolling Mill Company......... 385.953 00 385,153.00 
Youngstown Bridge Company.... . 405,987.00 408,734 00 
New Jersey Steel and Iron Company... 406,600.00 406.600 00 
Berlin Iron Bridge Company........... 41¥,844 00 425,047 .00 
Leach & Son, Chicago............« «+ 429,393.00 30x,763 00 


The lowest bid made some time since was $419,000, 
but since then the plans have been modified, and where 
they formerly called for about 7,000 gross tons of ma- 
terial, the new plans, on which the above figures were 
made, required only about 6,000 net tons of material. 
It will be noted that quite a number of bidders quote 
exactly the same prices for Bessemer and for open 
hearth steel, while with a number of others the dif- 
ference is only slight. We believe that this is the first 
conspicuous instance in which this has been brought 
out in the structural trade, the usual custom being to 
ask somewhat higher prices for open hearih. It is a 
somewhat striking commentary on the ability of the 
basic open hearth to come close to Bessewer in cust, 
ou rigid specifications. We understand a Pittsburg 
mill has taken the material. We quote for large lots 
on dock: Beams, 1°68¢. to 1°75c.; angles, 1°55c. to 1°60c.; 
universal mill plates, 1°60c. to 1°65¢.; tees, 1°75c. to 
1°80..; channels, 1°79c. to 1°80¢ ; steel plates are 1°50c. 
to 1°60c. for tank, 1°65c. to 1°75e. for shell, 1°‘75e. to 
1'90c. for flange, 2'10c. to 2°25c. for fire box, and 2°25. 
to 2°50. for locomotive fire box, on dock. Charcoal 


| 
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plates are 2°25c. for shell, 2°75c. for flange, and Me. 





30'¢ knots, she was the first boat of any kind to pass 
the 30-knot limit. 

The status of the United States merchant marine 
has been greatly raised by the addition of those two 
splendid vessels, the St. Louis and St. Paul, of the 
American line. They are of American material ‘‘ from 
truck to keelson,” and are the equal, and, in accom- 
modation, the superior, of anything afloat. 

The naval battles of the Japanese war have verified 
existing theories as to gups and armor. The develop- 
ment this year has been in the direction of higher ve- 
locity of projectiles and lessened weight and caliber of 
guns, At Elswick, we are told, ‘‘a muzzle velocity of 
4,800 foot seconds has been obtained with a charge of 
cordite.” This is nearly double the highest velocity of 
recent years. In armor the United States has continued 
to lead the world ; and in other countries the develop- 
ments have been along those lines of improvement 
first laid down by our manufactarers. The American 
system, which, briefly stated, presents intense bard- 
ness of face rather than thickness of metal to the shot, 
has up to this year succeeded in smashing the hardest 
shot that struck it. Reports now come from Russia 
of a successful perforation by a shot which is made on 
some secret system, which is supposed to consist in 
attaching a separate point, which is made of softer 
metal, to the head of the shot. Perhaps the most im- 
portant event in the electrical world was the opening 
of the great Niagara Falls electric plant. Other suc- 
cessful plants for long distance electrical transmission 
of water power, that have been opened or enlarged 
this year, are those of Sacramento and Oregon City, 
respectively in California and Oregon. 

The Glasgow Hydraulic Power Supply, opened this 
year, is remarkable for the high pressure, 1,120 pounds 
to the square inch, at which it is operated. 

The most important event in the field of chemistry 
was the discovery of a new constitaent of the atmo- 
sphere—argoi—by Professor Ramsay aud Lord Ray- 
leigh. The discovery of this element explains the dis- 
crepancy which chemists have always found between 


married and settled in New York in 1850. For the vance for fire box quality. Refined bars are 135¢ to 
past thirty-five years he had lived in the Fir y-third 1-50c., and common are 1 25c. to 135¢., on dock. Soft 
Street house. He was a member of the firw of Light, | steel bars, 1°30c. to 1°35c.; steel hoop, 1°60c. to 1°75e. 
Bradbury & Newton, manufacturers of pianos, and in| base. Steel axls, 1°65c. to 1°80¢.; scrap axles, 1°20c. to 
| this business and through judicious investment in real |180c.; links and pins, 1°65c. to 1:80c. Best iron boiler 
| estate in the northern part of the city, he amassed a rivets, 3c. to 3°25e. delivered. Steel rivets, 2°15c. to 
cowfortable fortune. A number of years ago he re- | 2-25¢, 

tired from active business and devoted himself to 
amateur photography. He was president of the New- 
ton-Merritt Bronze Company, of Nyack, the business 
being conducted by his son. 

He began the practice of photography soon after the 
introduction of the daguerreotype, and by research 
and experiments was able to suggest and introduce 
several useful improvements in photographic manipu- 
lation. 

Having acquired the art of drawing and painting, 


——_——9 +ore— —-—-. 
Cycle Notes, 

There are no very marked improvements in the 
bicycles for 1896, with the exception of larger tubing 
and barrei hubs. To those accustomed toa small hub, 
ithe barrel bub looks clumsy, but it allows the use of 
large balls in the bearing, and thereby decreases fric- 
tion. 

A tire stuck full of knives, tacks, etc., has been on 
exhibition in a Broadway store window, New York, 
and noticing the usefulness and adaptability of pho- | for some time. This tire contains a layer of cork be- 
tography for obtaining details which it would be diffi-| tween the tubes. A cross section of the tire shows the 
cult to remember, he became infatuated with the new cork to be crescent shape and one-third of an inch 
discovery and devoted himeelf earnestly to its improve-| thick in the widest part. Itis inclosed between two 
ment and perfection. He had his laboratory and sky-| tubes of rubber, each of which is a seamless tube. 
light arranged on the top floor of his residence where The cork lining iies within the running suriace of the 
he pursued his experiments. He recommended the use tires, and if the outer tube is eut or torn, the inner air 
of nitrate of ammonia in the silver bath for the sensi-| tube, being protected by the cork, remains good. It is 
tizing of albumen paper, by which the need of prelim- | said the practically puncture-proof qualiiy does not 
inary faming with ammonia is avoided. seem to interfere with the resiliency of the tire. 

Abont 1876-77 he improved the collodion-bromide | The parcel carrier, which is a tricycle with a cape- 
emulsion process and prepared an emulsion by which cious carrier in the rear, is now a familiar sight in New 
dry plates as sensitive as those by the wet plate pro-| York City. They are much more economical than de- 
cess could be made and used at any convenient time. | livery wagons. 

He further suggested the use of the fixed alkalies such | French wheelmen have adopted a code of signals by 
as carbonate of soda in developers in place of ammo-) whistle. The whistle is much used in France in pre- 
nia, and later, with the introduction of the gelatine | ference to the bell. 

dry plate process, advised the use of yellow prussiate| A bicyclist in England who killed a man by knock- 
of potash in the pyro developer, which gave the latter ing him down on the road was indieted for man- 
greater vigor and produced more brilliant negatives. | slaughter, and is now serving a four months’ sentence 
He also recommended the single solution iodide of | of imprisonment at bard labor. 

-mereury intensification method for gelatine plates.| A New York expressman who ran down a wheel- 
Since the introduction of the coal tar developers he; woman was sentenced to nine months’ imprisonment 
suggested certain modifications in their use for the for reckless driving. 
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THE TRIBUNE BICYCLE. 

Within the past three years, the American bicycle 
industry has grown up to dimensions which fairly en- 
title it to be considered representative of the country 
and of the day. Every day sees hundreds of wheels of 
high and low grade made in the factories of this coun- 
try for the American and foreign market. Three years 
ago the English bicycle was considered by many the 
best wheel, and the possessor of such was apt to con- 
sider himself better equipped than his friend who rode 
one of American manufacture. Now, all is changed, A 


taper cold swedging is employed. The swedging ma- 
chine carries a heavy head like a lathe head or chuck, 
which rotates in a horizontal axis, and within which 
are eight hammers, which by the action of the ma- 
chine move in and out in radial directions. A piece of 
cold tubing pushed into the machine and fed up by 
hand is subjected to a multiplicity of blows and has its 
diameter rapidly reduced, the workman being able to 
give it any desired taper. The metal thus tapered is 
flattened and bent to the proper curve to give one side 
of the fork. 





visitor to England or to the Continent, if a cycling 
enthusiast, cannot fail to be impressed by the superi- 
ority of American wheels as contrasted with the foreign 


ones, and no wheelman really au fait in his we aed 


would dream of buying his wheel abroad, so superior 
is the The in- 
dustry has brought about an enor- 
in the manu- 


American make. 


mous development 
facture of special tools and of parts 
of bicycles, 

Many assumed bicycle manufac- 
turers simply buy these parts and 
do their own assembling. But for 
the production of the absolutely 
high American bicycle, a 
factory is required which will turn 
out practically all the parts of the 
wheel manafactured, for unless 
such is done one concern cannot 


urade 


be answerable for the perfection of 
the whole machine. 

We select as the representative 
of such a factory the works of the 
Black Manafacturiog Company, of 
Pa., a company which pro- 
the highest grade of wheel 
pat it on the market 
purely on its merits without the 
adventitious advertisement of paid riders. The! 
wheel made by this company, the “Tribune Bicycle,” 
en bodies the hest possible practice and is correspond- 
ingly free from structural variations of unproved 
merit. 

The tubing, whose walls are of 20 gage thickness, is 
of American make, tke company having found that 
Faglish tubing could not be obtained of sufficiently 
At the junctions of the tabes forged | 
connections are employed. These are received in a 
solid state and are machined out, drilled and turned, 
until only a shell of the original material is left. Each | 
connection has projecting nipples 
which enter the ends of the tubes, 
and the whole 
made that when the 
tubes are placed over the nipples 
the frame will hold itself together 


Erie, 
duce 
and which 


even quality 


is so accurately 


ends of the 


withont further fastening The 
tubes are of uniform diameter 
throughout and are simply cat of 


proper leogth, so that their nate- 
ral strength is unaffected. The 
most striking instance of the pre- 
paration of the forged connections 
is in the crank bracket. This is received as 
a massive forging weighing 8 pounds 2 
ounces, in general shape a cylinder, with fear 
This is pat into the finish. 
ing machine and finished. It comes out with 
the solid cylinder drilled out so as to present 
a large aperture through which the crank 
shaft is togo, and its ends faced off and finished 
for the reception of the ball races. The four 
projecting mppies are drilled out and are also 
turned down on the outside so as to fit aecu- 
rately the outside of the tubing. The bracket 
now weighs 8 ounces; ail the rest bas been con- 
verted into drill chips. One of the typical 
connections is that used for the head of the 
rear forks, which forging we specially illus- 
trate, in order to show how solid a construc- 
tion is given to this vital point, 

The frame has now to be brazed together. 
The pieces are placed in a massive iron jig or 
template, adapted to receive them and retain 
them in position, and which holds horizontally 
the frame. This template is mathe- 
matically accurate. While heid therein, holes 
are drilled through the connections and tube 
ends and pins are driven in, pinning all the 
When removed from the jig 
the frame is perfectly rigid. It now goes to 
the braziers, who, with the best quality of brass | 
and with large gas blowpipes, braze all the parts, | 
the liquid spelter penetrating all the joints and | 
even running out around the pins The frame | 
goes to the filers, after the borax has been 
brushed off it, who, with file and emery paper. go 
over all the connections and over the tubing, polishing 
it all, and removing every excrescence, which, it will be 
observed, gives the frame an absolute hand finish over 


solid projections. 


entire 


parts together 


next 


The cups and cones for the ball bearings are made 
on automatic turret lathes, the turret carrying in some 
cases as many as five tools. A bar of tool steel which 





may be 20 feet long is introduced into the machine and 
is gradually and automatically fed up to the tools, 





VIEW OF EXTERIOR BUILDINGS-BLACK BICYCLE. MFG. CO. 


which shape and cut off from it bearing after bearing, 
which drop from it every few seconds without any at- 
tention from the workman, A liberal supply of oil 1s 
kept in constant cireulation through the machine, fall- 
ing upon the cutting tools. The bearings thus finished 
are purposely left 0005 of an inch too large. They 
are then serewed on a mandrel in a special lathe and 
the final finish is given by hand. They are then tem- 
pered by secret process with sperm oil and polished, 
coming out with a beautiful straw color, equal in finish 
to any steel tools made. 








The standard finish of the machine is black enamel 


Head of Rear Forks. 


Handle Bar. 





Cycloidal Sprocket Wheels and Chain. 
DETAILS OF THE TRIBUNE BICY 


and nickel plate. The enamel is put on in four coats, 
two of Inda rubber enamel and two polishing coats, 
the frame being rubbed down with rottenstone be- 
tween the applications. This gives a finish equal to 
that of a piano body. To secure evenness the enamel 
is applied by dipping in a tank of the compound, after 
which the parts are hung up and allowed to drip to 
remove the surplus before baking. All nickel plated 
parts are first copper plated. This prevents water or 





all its surface. 


The forks taper toward the end, and to produce this | 





moisture getting under the nickel and rusting the steel 
and thereby causing a separation of the coating. 





The aim of the constructor of this typical American 
wheel has been to secure simplicity and produce an 
absolutely standard article, Its criterion is its quality 
pure and simple. There are, however, some novelties 
introduced that are especially worthy of illustration. 
One of these affects the crank and crank shaft mech- 
anism, the crank being secured to the shaft in a new 
way. V-shaped teeth are formed upon the crank 
shaft and upon the aperture in the pedalarm. This 
aperture in the pedal arm 1s split and provided with 
a tightening screw. To attach the crank arm to the 
shaft, it is thrust over the end of the shaft and the 
tightening screw is turned up, when it is secured as 
rigidly as if all were one piece of metal. Those who 
have struggled with the old-fashioned cotter will real- 
ize the advantage of this crank, which is instantly 
released with two or three tarns of 
a screw. 

The handle bar is made adjust- 
able by an arrangement of eqtal 
simplicity and efficiency. The 
socket in the head which receives 
it is threaded. On the center of the 
handle bar is brazed a sleeve 
threaded with the same pitch of 
screw. The socket is split and pro- 
vided with a tightening screw. 
The serew is loosened, the handle 
bar thrust through the socket and 
screwed into place. When at the 
desired angle the screw is tight- 
ened and the whole becomes prac 
tically one piece of metal. By re- 
versing the handle bars, they can 
be used in up-turned or down- 
turned position. 

The sprocket wheels ought not 
to be spoken of as a novelty pow. 
They are cut to the cycloidal or 
theoretically correct curve, which avoids all friction of 
the chain against the teeth. This has long been the 
specialty of the Black Manufacturing Company, but 
now the system has spread among other con:panies, 
and cycloidal sprockets are characteristic of several 
other first-class wheels. 

We also illustrate the system of truing up the wheel. 
Each wheel is mounted on a gaging frame, and the 
workman, by setting up and loosening the nipples, 
brings the rim into an absolutely perfect plane. The 
steering arrangement of the tandem machine de- 
serves attention. Sprockets are carried by the front 
and rear steering posts, and these 
sprockets are connected by chains 
and rods so as to insure unity of 
steering action between the front 
and rear handle bars. 








Wood Preserving in Switzerland, 

A simple, effective, and cheap 
way of preserving wood from de- 
cay is practiced in Switzerland in 
the preparation of posts for the 
telegraph service. A square tank, 
having a capacity of some 200 gal. 
lons, is supported at a height of 20 feet or 25 
feet above the ground by means of a light 
skeleton tower built of wood. A pipe drops 
from the bottom of the tank to within 30 
inches of the ground, where it is connected 
with a cluster of flexible branches, each end- 
ing with a cap having an orifice in the center, 
Each cap is clamped on to the larger end of a 
pole in such a manner that no liquid can eseape 
from the pipe except by passing into the wood. 
The poles are arranged parallel with one an- 
other, sloping downward, and troughs run 
under both ends to catch drippings. When 
all is ready, a solution of sulphate of copper, 
which has been prepared in the tank, is 
allowed to descend the pipe. The pressure 
produced by the fall is sufficient to drive the 
solution, gradually, of course. right through 
the poles from end to end. When the opera- 
tion is ended, and the posts dried, the whole 
of the fiber of the wood remains permeated 
with the preserving chemical.—Work. 


+» 
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Oll of Cassia as a Refractive Medium, 

Oil of cassia has a higher refractive index 
‘than cedar oil, and Dr. H. G. Piffard finds it 
brings objects examined in it into sharper con- 
trast. In a paper read before the New York 
Academy of Medicine, he stated that he had worked 
with a sawple having a refractive index of 1°593. Ba- 
cilli examined in this oil exhibited an unrivaled bril 
liance and sharpness of contour. The minuter details 
also, such as spores, flagella, etc., are shown with a 
distinctness impossible in cedar oil. The oil of cassia, 
like the oil of cloves, tends to abstract the color from 
bacilli stained with some of the aniline dyes, a dis- 
advantage not shared by cedar oil, but it is stated 
that this does not take place with sufficient rapidity 
to interfere with the diagnostic examination. 
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Kee Caves of Japan, 

A correspondent to the London Field gives the fol- 
lowing account of a wonderful cave in Japan : 

Some eight or nine miles from Shoji, in the woods, is 
the entrance tothe great ice cave we had come so far 
to see, a natural circular depression or basin in the 
ground in the middle of the forest, some thirty yards 
across and about forty feet deep. At the foot of one 
of the sides is a dark opening in the lava, a few feet 
down which may be seen the top of a wooden ladder. 
This is about twenty feet long, and at the foot of it 
are a heap of blocks of Java, down which we scrambled 
for some thirty or forty feet more, tilla floor of solid 
ice, more or less flat, was reached. Very careful pro- 
gress along this had tobe madeto avoid slipping down 
and extinguishing the torches. For the first fifty yards 
frequent blocks of lavarise through the ice of the floor, 
while further on there is nothing but ice. The lava 
roof is sometimes thirty or forty feet above one’s head, 
sometimes only four or five feet from the floor. The 
light of the torches glanced continually on icicles many 
feet long pendent from the roof. Presently we passed 
some large blocks of ice, which had been cut by the 
eountry people for sale at Kofu, some miles off. At 
nearly four hundred yards from the entrance about 
twenty wonderful ice stalagmites, from two to five feet 
in height, rose from the floor close to a lava wall 
forming apparently the end of the cave, to meet icicles 
hanging from the roof from which water at this time 
of the year continually drops onto them. The tops 
of these stalagmites form hollow bell-shaped cylinders, 
giving out a faint note like a gong when struck ; they 
are partly filled with the water which drips on to them 
from the icicles above. Soon by the side of them, on the 
left, a low arch in the lava on the level of the floor, about 
three feet high, may be seen. Down this is a strong 
current of air; there is a rapid descent for some thirty- 
five feet, and thence the course of the cave has been 
followed for another two hundred yards or so, but 
owing to the strong current of air which constantly 
extinguishes the torches, and the smallness of the pas- 
sage, which slopes down rapidly from the entrance, no 
detailed description of it can be given; but undoubt- 
edly the cave runs on for some distance, perhaps to 
another outlet, for the current of air is very strong at 
the extreme point to which any one has yet pene- 
trated. 

The ice has probably remained frozen in the cave 
from the winter months, the action of the higher sum- 


mer temperature being insufficient to do more than | 


affect t»e surface of the ice floor, form a few pools of 
water, and melt part of the ice stalactites and stalag- 
mites. The temperature of the cave in summer seldom 
exceeds 35° Fah., and that in the declivity or basin in 
the ground at the entrance 


IMPROVED DRAWBRIDGE GATES OPERATING 
MECHANISM. j 

To simplify and cheapen the opening and control- 
ling of the gates of drawbridges, where the mechanism 
is actuated by the opening and closing of the draw- 
bridge, the improvement represented in the accom- 
panying illustration has been patented by George F. 
Ryan, and is being introduced by Joseph L. Duplissis, 
of Nos. 6357 and 6359 Champlain Avenue, Chicago, Ll. 
The large engraving is a side view of one end of a 





DRAWBRIDGE GATES OPERATING MECHANISM—END 
VIEW. 


_ bridge on which the improvement is applied, and over 
which is also carried an elevated railway, the adjacent 
abutment, the gates and the operating and control- 
ling mechanism being shown, and a portion of the 

‘abutment being broken away to show the parts be- 
neath the road way. 

The drawbridge, which revolves about an axis at its 
center, has curved ends, there being a corresponding 
curve in the abutment, and on each side of the road- 
way is a gate post, preferably surmounted by a lamp 
with lenses of colored glass for signaling purposes, the 
post being suitably stepped to maintain it firmly in 
place. Immediately beneath the lamp, on each post, 
is a short arm or plate, for use as asignal, as such de- 
vice may be operated for the elevated railway simul- 
taneousiy with the gates. For the driveway and side- 
walks the gates are so mounted as to yield when they 
meet obstructions, and the driveway gate is attached 
to sleeves fitting loosely on the post. The movement 








some 10° or 12° higher; on 
going up from the latter to 
the level of the ground in 
the wood, a rise of some 20° 
on a warm day is at once 
experienced. 
———_0e—__ 


The Argentine Cruiser 
Buenos Aires, 





The latest cruiser turned 
out by the Elswick firm 
for aforeizn government 
has just made her trials 
and has made a _ speed 
which, if not altogether 
unprecedented, is most 
creditable to her designers, 
and must be satisfactory 
to herowners, The length 
between perpendiculars of 
this ship is 896 feet; her 
beam 47 feet 2 inches ; and 
normal draught 17 feet 7 
inches; the displacement 
being rather over 4,500 
tons. It has the usual pro 
tective deck and in general 
cesign resembles all the 
cruisers that have been 
turned out by this firm. 
The guns, carried in pro 
tective positions fore and 
aft, are two of the new 8 
inch quick firers, while 
between these, in the open 
battery, are ten other quick 
firers, four of them being 6 
inches and the others 4 7. 
In addition, there are six- 
teen three-pounders and eight one-pounder guns, with 
five torpedo discharge tubes. The machinery, supplied 
by Humphrys & Tennant, consists of two pairs of in- 
verted direct acting, compound engines, steam being 
supplied by four double-ended and four single-ended 
boilers. The power used on the run was 14,000 H., 
the steam pressure being about 155 pounds and the 
vacuum 28 to 29 inches. The speed attained was 232 
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of the gate is limited by an adjustable stop, in connec- 
tion with a coiled spring, preventing injury to a per- 
son who may be caught between the gates as they are 
closing. The sidewalk gates are yieldingly held by 
coiled springs attached to the post and engaging op- 
posite sides of each gate. 

In opening or closing the gates the posts are turned 
in opposite directions, each post being moved a quar- 
ter of a revolution by a toothed rack carried by the 





| bridge engaging a pinion on a shaft which has at its 
other end a crank arm, a wrist pin on this crank arm 
engaging a rod pivotally connected with crank arms 
on the posts. This rod is made up of a number of 
parts, made endwise adjustable by turnbuckles, and 
has at its middle a loop or eye into which projects the 
wrist pin. The pinion shaft is carried by a pair of 
hangers, one of which permits partial movement to 
the end of the shaft carrying the pinion, enabling the 
latter to accommodate itself to changes in the vertical 
position of the end ofthe bridge, the end of the shaft 
being normally upheld by a coiled spring. A cam on 
the under side of the bridge also engages an anti-fric- 
tion roller on a bracket embracing the pinion, whereby 
the latter and its connected parts are depressed, when 
necessary, to the proper position for engagement with 
the rack. Provision is also made for closing the gates 
as desired, when the bridge is closed and at rest, 
aa 
Where Pennies are Coined, 

It is not generally known that all the minor coins of 
base metal, such as pennies and nickels, are made at 
the Philadelphia mint, and that nearly 100,000,000 pen- 
nies are coined here every year. This large number is 
occasioned by the fact that thousands of pennies are 
lost annually, and the government has some difficulty 
in maintaining a supply. The profit of the govern- 
ment on their manufacture is large. The blanks for 
making them are purchased for $1 « thousand from a 
Cincinnati firm that produces them by contract. 
Blanks for nickels are obtained in the same way, 
costing Uncle Sam only a cent and a half apiece. 

Gold is coined in Philadelphia and San Francisco, 
Not enough of it comes into the mint at New Orleans 
to make the coinage of it worth while. Gold pieces are 
the only coins of the United States which are worth 
their face value intrinsically. A double eagle contains 
$20 worth of gold without counting the one-tenth part 
copper. 

—— —o 4 oe 

Extraordinary KRailroad into the Biack Hille. 

A remarkable piece of engineering is to be seen on 
what is known as the Spearfish branch of the great 
Burlington Railroad system in the Black Hills, over 
which a Cinicago Record reporter recently traveled. 
This branch runs from the little town of Englewood, 
ten miles south of Deadwood, in a northwesterly di- 
rection, to the town of Spearfish, a distance of thirty- 
one miles, For a greater portion of the distance after 
leaving Englewood the road is steep ap-grade, the 
grade being at several points three and four feet to 
the hundred, finally reaching the very summit of the 
Black Hills, after passing around innumerable curves 
of so abrupt a nature that passengers are led to won- 








der how the train can 
keep the track, and 
= through numerous cuits 
that have been blasted 
out of the solid rock. 
At one or two of the 


most dangerous places on 
this remarkable road 
safety switches are in use. 
In descending the grade, 





should the train get 
beyond control, these 
switches will carry it 
around the points = of 


mountains and up a steep 
grade, enabling the 
gineer to regain control of 
the train. The 
ballasted with 
rock, not even a shovelful 
of dirt being visible on the 
entire roadbed, 

The cost of constructing 
tne thirty-one miles of road 
was $1,750,000, The engines 
in use are 100 ton engines, 
but, owing to the steep 
grades, they are unable to 
haul more than three load- 
ed ore cars. 

At one point the 
makes a of 
miles to reach the higher 
grade, and, if the tracks 
were on a level, the upper 
one would be within a 
few hundred feet of the 
lower track of the “loop.” 

Notwithstanding the 
dangers attendant upon 
railroading on this winding mountain road, but few ac- 
cidents have occurred. At intervals trains are stopped 
for the purpose of testing the air brakes, and the ut- 
most care is taken to prevent disasters. On the entire 
thirty one miles of road there is not more than two 
or three hundred feet of continuous straight track. 

——_—_——_ > +@+@--—-— > 

THE deepest artesian well is at Budapest. 

8, 140 feet. 


eni- 
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broken 
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BICYCLE FRAME IMPROVEMENTS. 

The accompanying illustrations show the methods 
used in putting together the sheet steel frame connec- 
tions and the continuous crank shaft and cranks of 
the 1896 bicycle of the Barnes Cycle Company, Syra- 
cuse, N. ¥. These frame connections are made by 
punebing from a fine grade of drawing steel the neces- 
sary blanks, and forming them with special toois in 
press, so they will fit inside of one tube, going through 
a slot in the tube, the outer end to be formed so as to 
fit in another tube which is milled out the proper form 
to butt ap against the first tube. These connections 
have pointed continuations which act as reinforcings, 
stopping the vibration, and lessening the chance of 
broken frame tabes from this cause. Besides these 
connections there are other pieces formed up to fit in 
each half of the main connection so as to give a braz- 
ove entire side also on 


ing surface at the bottom, and 
which, after being brazed up with the 
other pieces, form the strongest possible joint in use. 
All of these are riveted together and 
riveted to the tubes before being brazed, and are put 


the curved side, 
connections 


togetber in such a manner that they would hold, if 
necessary, without being brazed. This pattern of con- 
nection is used in both heads, seat pillar and bottom 
bracket connection, as shown in Figs. 2 and 4. The 
rear fork convection also of this machine has an in- 
ternal joint which is left smooth on the outside, and 
is made entirely of sheet steel formed and brazed as in 
one piece. The handle bar and seat post fastenings of 
this particular nachine are made by reaming out the 
lower end with a taper reamer, and inserting a brass 
and taper oat, which, when drawn up by the long 
screw seen in the cuts, spreads the lower end of the 
tube, which is slotted, and holds it firmly in position. 
After a few seasons’ nse this has proved to be a most 
satisfactory method of fastening the handle bar and 
posts, In the lower end of the seat posts, the 
of which is lighter in gage than the handle bar 


seat 
tube « 
post, a reinforcing tube i: first brazed in, making the 
tube at that point of double thickness, this being 
reamed out with a taper reamer and not allowing 
any chance of spreading the seat pillar tube in the 
frame. 

The saddle (Pig. 5) is held on the straight seat post 
by a hollow serew and clamp which holds the springs 
firmly on the apper end of the post, which is milled 
out the proper shape to fit the springs after the neces- 
sary reinforcings have been brazed in. The long, slim 
screw which tightens the brass nut at the lower end 
of the seat post passes through the hollow screw, 
which holds the saddle in position on the post, both 
of these screws operated by an ordinary 
monkey wrench, a flat spanner ora T-shaped socket 


oeimg 


wrench. 
The crank shaft forging is made of a high grade cru- 
cible steel in one piece, and the bearings are all of cru- 
cible steel, hardened, tempered and ground afterward, 
so they are perfectly aligned. The stop cone on the 
crank shaft (Pig. 3) is on right-hand thread, which is 
self-tightening against the sprocket when machine is 
running forward. The adjusting cone on the opposite 
end is slotted, and the washer has two small projec- 
tions, as shown in the 
engaging 
in 
tion with the projection 
of 
washer, which fits a 
slot milled on the crank 


cut, these 


slots, and, connec 


9 
~ 


on the inside the 


ehaft. prevents the cone 
from working tight or 
loose, and keeps the 
bearings perfectly 
justed. One of 

machines has been 
den for some time with 
the lock merely 
turned up with the fin 
gers, which held it firm 
enough to pot 
although lock nut 
is intended to tighten 


ad- 
these 


rid 


nut 


00s8en, 


the 


vp with a wrench per- 
fectiyv solid. 

The 
are 


bearings cases 
in the 
bottom bracket, the 
right having a 
right-hand thread, and 
the left one having a 
left-hand thread, so they both remain screwed up tight 
and are not affected by the revolving motion of the 
These machines are made in several pat- 
the Special, the White Flyer, the 
Superba, the Racer and the White Flyer Tandems. 
> +0- =~ ——_____- 

JAPAN is going to build up her commercial navy by 
giving subsidies to shipbuilders for every ton above 
1,000, and to shipowners for all ships of 1,000 tons that 
can ake ten knots an bour, the subsidy being increas- 
ed for every 500 tons additional burden or every knot 
additional speed. 


screwed 


one 


beariugs 


terns, including 








“NIAGARA” BICYCLE PEDALS. 

The manufacture of bicycle pedals has become an 
iudustry separate and apart from everything else con- 
nected with the wkeel. Until a few years ago the 
pedals used by the general trade outside of the great 
factories were brought from Europe, but American 
manufacturers are now turning out these goods in 
large quantities. Tbe Niagara Cycle Fittings Com- 
pany, of Buffalo, make a line of pedals which have 
been well known since 1891, as their ‘‘ Niagara” is now 
represented by some 500,000 pairs in daily use. 

We illustrate one of the many styles of pedals 
turned out by this company, the “ Niagara Middle- 
weight,” especially designed for hard work on road 
wheels. It is of the improved central bearing pattern, 





THE “NIAGARA” BICYCLE PEDALS, 


a long space being left between the inner bearings and 
the crank, and this portion of the pedal pin or shaft 
being square. Nothing is so annoying to the vicycle 
rider as to have his pedal constantly coming loose, 
and to avoid this, the Niagara is arranged to admit of 
screwing the pin into the crank with a big wrench, 
making it practically impossible for it to unscrew. 
The foot plates are fastened to the frame with a series 
of separate rivets. On their lighter pedals it is cus- 
tomary to rivet the two portions of sheet steel on forg- 
ings together direct, but in case of accident or break- 
age this requires new parts to supplement the old 
ones, while by the use of separate rivets the repair of 
the broken pedal is greatly facilitated. For riders 
who desire to save their shoe leather from the saw 
teeth of the pedal plate, a rubber with an H-shaped 
washer to hold it in place is provided for each pair of 
pedals, and can be attached and detached at pleasure. 
The bearings are covered, the outer one by a cap and 
the inner one by a collar, to protect them thoroughly 
from the dust, and the center between the bearings is 
covered with a nickel plated brass tube. The daily 
product of these pedals at the factory of the company 
sometimes runs as high as one thousand pairs. 

— + +o 

A New Star in Centaurus. 

A new star in the constellation Centaurus was found 
by Mrs. Fleming on December 12, 1895, from an exam- 
ination of the Draper Memorial photographs, Its ap- 
proximate position for 1900 is in R A. 18h. 343m.. 
Dec. —31° 8’. Attention was called to it from the pe 
culiarity of the spectrum on Plate B 14.151, taken at 











Arequipa on July 18, 1895, with the Bache telescope, 


WA 


BICYCLE FRAME IMPROVEMENTS-HANDLE BAR, SEAT POST, CRANK AND SADDLE CONNECTIONS. 


exposure 52m. The spectrum resembles that of the 
nebula surrounding 30 Doradus, and also that of the 
star A. G. C., 20,987, and is unlike that of an ordinary 
nebula or of the new stars in Auriga, Norma, and 
Carina. This object is very near the nebula N. G. C. 
5,258, which follows 1°28s, and is north 23". No trace 
of it can be found on fifty-five plates taken from May 
21, 1889, to June 14, 1895, inclusive. On July 8, 1895, it 


appeared on a chart plate, B 18,965, and its magni- 
cade was 72. On Plate B 10,472, taken July 10, 1895, 
its magnitude was also 7°2. On December 16, 1895, a 





faint photographic image of it, magnitude 10%, was 
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obtained with the 11 inch Draper telescope, although 
it was very low, faint, and near the sun. On this 
date, and on December 19, it was also seen by Mr. O. 
C. Wendell with the 15 inch equatorial as a star of 
about the eleventh magnitude. An examination with 
a prism showed that the spectrum was monochro- 
matic, and closely resembled that of the adjacent 
nebula. Although the spectrum is unlike those of the 
new stars in Auriga, Norma, and Carina, yet this ob- 
ject is like them in other respects. All were very faint 
or invisible for several years preceding their first 
known appearance. They suddenly attained their 
full brightness and soon began to fade. Like the 
new stars in Cygnus, Auriga, and Norma, this star 
appears to have changed into a gaseous nebula.— 
Harvard College Observatory Circular, 
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New Submarine Boat, 

The Goubet resembles a whale in shape, being spin- 
dle shaped and measuring 26 feet in length and about 
5 feet 6 inches in diameter in the middle, with a 
capacity of 10 tons. It is cast in three sections of gun 
metal, which are bolted together. The middle section 
is surmounted by a dome, also of gun metal, about i 
foot high, by which access is obtained to the interior. 
The bull is about 1 inch thick in the middle and about 
one-third of this only toward the ends, but this gives 
sufficient resistance to navigate atany depth in the Eng- 
lish Channel. The boat is propelled by ascrew, which 
also serves the purpose of a rudder, the shaft being 
jointed to enable of its being moved right or left. The 
horse power is extremely small (one or two), this, it is 
said, being sufficient under water, where there is no 
wave making, to give seven or eight knots. The mo- 
tive power is supplied byan electrical battery. The 
boat may be rowed backward or forward Ly a pair of 
fin-like arrangements to the fore. When the boat is 
in harbor the dome emerges. When this is closed, and 
the boat sets out on the warpath, water is let into com- 
partments in the lower part of the boat, which gradu- 
ally sinks. The quantity of water is regulated by very 
ingenious automatic apparatus, and when the Goubet 
is sunk to any required depth, at that depth it re- 
mains, the screw propelling it in a horizontal plane. 


46> 
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American Fruit Packages, 

American fruit packages are becoming more and 
more popular in the Mediterranean trade. It is believ- 
ed that the fruit producers of Italy will adopt the 
more modern fruit packages used in the United States. 
An importer of fruit, resident in New York, has recent- 
ly visited Italy, and was present at a conference held 
by the ministry of agriculture of Italy, and he showed 
them the various boxes, crates, baskets, and the like 
which are nsed in the United States. The Italians 
had never before seen such pakages, and their com- 
plaint was that they bad neither the wood nor the ma- 
chinery to manufacture them. The New York mer- 
chant told them that, as the United States produces 
the shooks to make boxes for their oranges and lemons, 
it would be an easy matter for the same country to 
supply the same packages, at a nominal cost. If these 
are generally adopted, the United States lumber inter- 
ests will be benefited. 
In any event, as the 
Italian fruit grower be- 
comes acquainted with 
our modern appliances, 
he will either purchase 
the manufactured arti- 
cle in this country or 
will bay proper ma- 
chinery and wood here 
to develop that indus- 
try. At all events, it 
means an enlarged de- 
mand for hard wood 
fruit packages from the 
United States, either in 
the form of wood or the 
manufactured article.— 
N. E. Lumberman. 
=_- _—— 

Aluminum Coffins, 

Coffins are now made 
of aluminum. Like the 
modern square burial 
easket, the aluminum 
coffin is made of uni- 
form width, with 
square ends and verti- 
eal sides and ends. Itis finished with a heavy mould- 
ing around the bottom and at the upper edge, and 
with pilasters at the corners, and has a rounded 
moulded top. It is provided with extension bar 
handles. The aluminum casket is not covered, but 
finished with the metal surface burnished. It is lined 
in the usual manner. The weight of a six foot alumi- 
num coffin is 100 pounds. A six foot oak casket weighs 
about 190 pounds, and a cloth casket of the same size 
with a metal lining about 175 pounds. Other me- 
tallic caskets weigh from 450 to 500 pounds. The 
cost of aluminum coffins is from $750 to $1,000. 
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[Anrnonr's BuLieti.] 
Preparing Silver Paper. 
We have for some time past felt the need of a good 
silver printing process suitable for intermittent work, 


when silver printing may only be required at intervals | 


of weeks or months. Albumenized paper, if kept in 
stock, is likely to be found spotted, when wanted, from 
the extreme damp of the rainy season; and, on the 
other hand, if the weather is at all dry, the prints curl 
up and are difficult to keep in good order unmounted. 
The varieties of gelatino chluride paper (P.O.P.) are 
very difficult to work in this steamy climate, the paper 
does not keep in good order, is expensive and not 
always obtainable when required. 

We have latterly been using plain salted paper con- 
taining a good quantity of gelatine in the salting solu- 
tion, but even with this it is very dificult to obtain 
bright prints except from very strong negatives, and 
the image was always more or less sunk and flat. In- 
creasing the gelatine and adding a little chrome alum 
to harden it gave much better results, but it was diffi- 
enlt to prepare the paper with a good, even coating 
without a proper machine for the purpose. 

I was very glad, therefore, to see in the British Jour- 


burst forth in cascades and tumble down the walls of 
basalt that border Snake River. On the line of the 
back flow, up toward the northern fot hills, lies the 
| most ragged and forbidding portion of the great lava 
plain, 

These lava flows covered rivers, creeks, canyons, 
valleys, and even basin regions filled with low hills. 
Many of the streams, gulches, flats, and basins in the 
,country surrounding the lava-covered section on all 
sides have been wonderfully rich in gold, wherefore it 
is reasonable to suppose that many of those covered 
by the lava are also rich in the same way. 

The Snake or Shoshone forms the great center of 
the Idaho river system. It has a course of 850 miles 
within the State, and, with its branches, drains nearly 
the whole country. The Clearwater, the Salmon, the 
Weiser, the Fayette, the Boise, the Lemhi, the Owy- 
hee, and other rivers, tributary to the Snake, were 
| wonderfully rich in gold. The Yankee fork of the Sal- 
monand many other creeks were exceedingly rich in 
the yellow metal. Rich placers were found in the 
streams that formed the Boise River in 1862; in the 
year following in the tributaries of the Owyhee and 
|many other places. The valleys of the Weiser and 





nal of Photography for August 9 a paper, read by Fayette, constituting what was known as the “ Boise 
Mr. G. H. Moss before the South London Photo-| Basin,” was one of the richest placer regions ever 
graphie Society, on ‘‘The Preparation of Plain Salted | found. 
Silver Paper,” and more so, on trying his formula, to| What are called basins in Idaho are not bowl- 
find that it answered perfectly and practically solved | shaped depressions, as many suppose, but are sections 
the problem, so far as our work is concerned, and | of low country surrounded by large mountains. With- 
proved itself to be an effective, simple and inexpensive in the basins are many hills and creeks. The Flor- 
silver printing process, with many special advantages | ence Basin was astonishingly rich and many others were 
of its own. It is more suited for thick paper than for little behind it as producers. Prior to 1868 these basins 
thin, and the prints show a rich tone, with plenty of and other surface diggings in little flats and on gulches 
brilliancy and detail in the shadow. | produced $45,000,000. Up to 1873, by which time most 
The main peculiarity of Mr. Moss’ process is, that no of the famous placers had been worked, the yield 
colloid material, such as gelatine, albumen or starch, | from the surface diggings amounted to $75,000,000. 
enters into the preparation of the sensitive paper be-| Then began the rich discoveries in quartz, but placer 
yond that already contained in the sizing, the advan- | mining is still continued and occasionally rich finds are 
tage of this being that the unstable compounds, which ' made. 
gelatine and albumen form with silver salts, are absent! From what has been said of the rich deposits of gold 
or only present in very small proportion. in the basins, valleys, gulches, flats and streams of 
The difficulty was to obtain vigor and keep theimage Idaho, it is reasonable to suppose that under the great 
on the surface without the colloid, and after many ex- lava flow covering an immense area—not less than 
periments he adopted the following formula for the salt- 20,000 square miles—in the heart of the auriferous re- 


ing solution : | gion, must lie many exceedingly rich deposits of gold. 


Sodium chloride in crystals, not table salt.......... 150 grains The gold placers of both California and Idaho are 
Ammonium akin piehesesherees.s0n0ssdhecness 100 countless ages older than the lava flows. In Califor- 
Pata Cece. cv ceccnecccenecd sossecesccs a. = = . " is ° P b b th 

PTE ES, a eee 20 ounces nia te channels of the ancient rivers beneat © 


The bichromate gives vigor to the image, and may | lava are much richer than those of the modern rivers 
be increased for very thin negatives and lessened for and placers. This is because the channele of the an- 
. ‘ cient rivers had served as bedrock sluices for untold 


hard and dense ones, : 
Whatman's drawing paper, or Rives’ paper, is soak- | °° before the disturbing lava flows began. The 


ed in this solution for three to five minutes, and hung 
up to dry. If not required at once, the salted paper 
can be kept, aud is said to improve by keeping, no, 
doubt by the action of the bichromate on the sizing of 


present rivers of California received the greater part 
of their gold by their cutting across and carrying away 
great sections of the rich channels of the ancient rivers. 
—Dan De Quille, in the Engineering and Mining Jour. 


—>+ oo 
Our Defenseless Condition, 


Senator Cullom, speaking recently on the Monroe 
doctrine, said : 


the paper. 
Ti e salted paper is sensitized by floating for about 


two minutes on the following bath: 


ee ne In this connection I desire to call the attention of 
ee Se _.10 ounces. the Senate to a conversation which I see quoted here 


After sensitizing, the surface will be a light primrose, as having taken place in China between Mr. Cartis, 
and care must be taken to avoid air bubbles. avery able correspondent, and Mr. Li Hung Chang, 
The paper when dry is very sensitive, and should be the Chinese Viceroy. Speaking to Mr. Curtis about 


printed rather deeper than desired, The toning can , this government, Li Hung Chang said: 
be done as for P.O.P., with a bath of about half the) “ Yourgovernment and your people are very unwise 


strength. We have found the borax bath in ordinary  'f they are not thinking of such things.” 
use answer well. The prints must be well washed | Referring to our naked condition of preparation for 


after toning and then fixed in hypo solution, 1 to 10 of  ¥4"- 

water, for about ten minutes for thin papers, or up to| ‘** Particularly since the events that have occurred in 
twenty minutes for rough and heavy papers. After China during the last year. The Japanese are a very 
fixing, the prints should be well washed for two hours | @eressive people. They area warlike people. They 





in constant changes of water. 

The paper keeps well after sensitizing, and this is a 
further great advantage. The absence of colloid ma- 
terial or of any sniphur compounds, as in albumenized | 
prints, tends largely to the permanence of the prints. 
With reasonable eare in fixing and washing, and by 
using fairly pure papers for salting, the prints may be 
expected to resist outside influences for a considerable | 
period, not so long, perhaps, as platinum or carbon 
prints, but certainly much longer than silver prints | 
prepared with albumen or gelatine. 

The process seems really a useful one, well worth | 
attention, especially of residents in warm climates. 

Cou. J. WATERHOUSE. 
—— ——» +0 +e 
Gold Beneath the Lava, 

The great lava flow covers a section of country in 
Idaho four hundred miles in length by forty to sixty 
miles in width, It lies in the southeastern part of the 
State, on and along the course of the Snake River, 
and mostly on the north side of that stream. 

After flooding the great plain lying to the south- 
ward, the lava turned and flowed backward to the 
north. There it flowed into the mouths of the valleys 
lying between the foot hills, filling all the streams that 
flowed out toward the south. The streams thus 
checked and dammed presently found passages be- 
neath the porous lava, and now flow under it from. 
thirty to fifty miles, to reappear as large springs or to 





| like to fight, and they are proud and arrogant. They 
do not eare for the United States, except as a market 
for their silk and tea, and if your government ever in- 
terferes with their plans, either at home or in the Sand- 
wich Islands, you will find that their friendship is only 
a pretense they keep up to encourage your trade. If 
President Cleveland had responded to my appeal for 
intervention during the late war, Japan would have 
sent her army and her ships from our harbors over to 
your country and would have taken possession of your 
Pacific States.” 

Mr. Curtis says he tried to explain the situation to 
Li Hang Chang, but “the Viceroy sneered in a con- 
temptuous manner,” and said : 

“* Japan has an army of over 200.000 soldiers and the 
best guns in the world.” 

I suppose he realized that from China’s experience 
in the late war. 

“ She has a larger and better fleet of war ships than 
the United States. She has ten times as many torpe- 
do boats as your government, and her sailors know 
how to use them, while yours do not. You have only 
fiye ships on the Pacific coast, with a coast line of 
8,000 miles to protect, and several populous and 
wealthy cities with no defenses whatever. You have 
no forts at San Francisco that could keep out the weak- 
est gunboat in the navy of Japan, and a single ship of 
the Japanese navy could destroy every city on Puget 
Sound without the slightest difficulty in a week.” 





Sorrespondence. 


The Duryea Motor. 

To the Editor of the ScrENTIFIC AMERICAN : 

In your issue of December 14 you state that of the 
four gasoline wagons in the Chicago contest, *‘The 
Duryea, the Benz-Mueller, and the De la Vergne wag- 
ons used wodified Benz wotors.” This is an error, 
in that the Macy wagon should have been reported as 
using a Benz motor, instead of the Duryea. 

The Duryea wagon uses a motor of new and light 
design, and, like the wagon, thoroughly American. 
The Benz motor is a single cylinder, with a heavy 
fly wheel, and is supplied with gas from a carbureter. 

The Duryea wotor is a double cylinder, with bal- 
anced pistons, light fly wheel, and no carbureter at 
all. It was designed especially for the purpose, after 
several years of experimenting with wagon motors, 
and is not in any sense a copy of oran improvement 
on any foreign motor. CuHaAs. BE, DuRYEA. 

Peoria, IIL, December 19, 1895. 
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Weather Bureau Kepurts on Envelopes, 

We received a newspaper clippling from a Buffalo 
(N. Y.) correspondent advocating the use of the Post 
Office for disseminating Weather Bureau intelligence. 
We referred the matter to the Weather Bureau, and 
received the following reply : 

ScrENTIFIC AMERICAN, New York City: 

Sirs : In reply to your communication of the 16th in- 
stant, inclosing newspaper clipping and letter from 
your correspondent at Buffalo, relative to stamping 
weather forecasts on letters, I have the honor to in- 
form you that the proposition is not to utilize the can- 
cellation stamp, but the “back” stamp. The idea 
was suggested at the Convention of State Weather 
Service Directors held in Indianapolis, October 16-17, 
1895, by Mr. Frank P. Chaffee, Local Forecast Offi- 
cial, Montgomery, Ala. As the plan was regarded 
with favor, efforts have been made to give it a 
practical trial. Should the tests which are now being 
made in a limited way result satisfactorily, it is possi- 
ble that the plan may be put into general use. Very 
respectfully, Wiis L. Moors, 

Chief of Weather Burean, 
United States Department of Agriculture, 


in, 
~~ 











The Bridge of an Ocean Liner. 

Let us spend an hour with Captain Randle, of the 
American liner St. Louis, on the bridge in midocean. 
He first takes us into the wheel house. It isa room 
about ten feet long and ten feet wide, with a curved 
front. A wheel about three feet in diameter is placcd 
in the center of the room, and you are surprised to see 
that the quartermaster keeps turning it almost con- 
stantly. You have always thought that he had sim- 
ply to keep his eye on the floating compass in the box 
directly in front of him and hold the ship steady in 
her course. As you look at the compass you see the 
ship veering now this way and now that as she rolls 
and plunges, or as one screw turns faster than the 
other, and thus pulls the ship around. It is bard to 
make two independent screws go at exactly the same 
speed, and so this man at the wheel is busy all the 
time turning the ship straight. He has to fight the 
waves and the screws aud the winds at the same time, 
and he is a busy man. 

This steering wheel controls the ship by means of a 
small column of oil in a little tube. By turning the 
wheel this way or that the oil in the tube is forced up 
or down, and that opens or closes certain valves in the 
steam steering gear four hundred feet away, and the 
rudder is turned as easily as if a child had doneit. In 
most steamships the steam steering gear is controlled 
by bydraulic power—that is, by water—but the use of 
a column of oil is an improvement. 

As you look about, you see fastened tothe cornice, 
directiy in front of the wheel man, a little scale in 
black with white lines marked off on it. Thereis a 
dial on it, and as the ship rolls you see that this isa 
device to mark the degree of a roll. You may notice 
that it takes about a second for every degree of a roll,, 
On each side of the room is another long black gage, 
and the dials poirt to certain figures, generally be- 
tween ninety and ninety-five. These dials are little 
electrical devices, showing exactly how many revolu- 
tions the screws are making. The captain, ataglance, 
knows what is going on in the engine rooms. 

Overin the corner of the room is another curious 
electrical device. It isa little box with a clock in it. 
The captain tells you it is the machine that controls 
the whistle in time of fog. The law requires a long 
blast of the whistle at such times every two minutes. 
By pressing in a button on this little clock apparatus, 
and by setting the clock in a certain manner, the 
whistle is blown automatically for seven seconds every 
minute. There can be no error of man in that work. 
Just as sure as every minute comes around that whis- 
tle will blow seven seconds. Under the old way, when 
a man pulled the whistle cord, there was no exactness 
in the work. When the fog is over the button is re- 





leased and the whistle stops.—Harper’s Round Table. 
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ACETYLENE APPARATUS, 

BY T. O'CONNOR SLOANE, PB.D. 

A very simple apparatus for the production of acety- 
lene gas, which, if the proper proportions are pre- 
served, will work automatically for many hours, is 
illur trated in the cut which accompanies this article. 
The general requirements for a successful acetylene 





gas apparatus make a gas holder of some kind almost 
a necessity. 


tus which we show in our issues of March 80, 1895, and | 


is thus maintained with an almost exactly constant 


pressure, 
If it is necessary to replenish the carbide basket, all 


that is necessary is to close, by means of the spring 
wire pinch cock, the communication between the gas 
If the gas is being 
The varying level water pressure appara-| burned, this does not interfere with its delivery. After 


holder and evolution bottle. 


the new material has been introduced the basket can 


December 7, 1895, are unsatisfactory, except as regards | be replaced, and lowered, and all will go on as before. 


their simplicity of construction. 


Iu apparatus of their; As considerable calcium hydrate accumulates, the 


type, when the calcium carbide is to be replenished, | water connection is made well up the side of the evo- 


complete cessation of the gas delivery is required ;/lution bottle, to keep the solid material out of the 
and after the replenishing has been effected some little | India rubber tube. The bottle may be cleaned out 
time is required to get the apparatus into working | from time to time by shutting off the two spring cocks 


order again. From considerations of safety it is also | 
in accordance with good practice that the apparatus 
shall automatically remove the water from the carbide | 
when the evolution is too rapid. 

In the apparatus shown, the gas holder, of about one- 
half cubic foot capacity, is arranged for the storage of 
the gas, and with this gas holder is connected the evo- 
lution pipe and the apparatus in which the gas is pro- 
An excellent gas holder 





duced. 


if necessary, or at any rate the one on the gas evolution 





carbide, thus automatically causing the evolution to 
cease. An approximately constant level of gas holder 
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Embossing Dies Made by Photography. 

The writer devised in October, 1881, the following 
method of etching brass embossing dies, which is now 
for the first time published. The trouble in photo-en- 
graving brass dies for embossing book covers and other 
purposes is that the mordant used is so strong, and the 
depth required so great, that there is difficulty in get- 
ting a coating on the relief portions of the die that will 
protect them absolutely from the attacks of the acid 
mordant. 

Further, the etching is an intaglio one instead of re- 
lief. That is, the black lines of the design are sunk in 
the brass plate, instead of being left in relief as in ordi- 
nary photo-engraving. Therefore the process described 
here can be applied to etching on glass, steel or any 
other surface wherein an intaglio result is required, 

We will suppose that the designer has made his 





tube, leaving the operator free to uncork and to wash ‘drawing as usual in pen and ink for reduction. An 


out the evolution apparatus. 


the carbide basket a thorough cleaning between the 


additions of the carbide. 


-— 
——_ 


The Virtues of Grapes, Oranges, and Pumelos, 


ap 
> 


> 





Very few people are aware of the medicinal quali- 


It is well also to give| ordinary photo engraver’s negative is made of this 


drawing in reverse. The brass is first cleaned with a 
strong solation of potash and then surface-finished 
with willow charcoal, asin preparing zinc. After wash- 
ing well under the tap, flow the brass with the follow- 
ing solution: Well-beaten egg albumen, 1 ounce; 
powdered bichromate of am- 
monium, 25 grains; aqua am- 





can be made, the one 
shown, out of two biscuit boxes, 
one inverted within the other. 
A single pipe passing through 
the bottom of the outer vessel is 
earried upto its top, and from 
this pipe the iniet outlet 
pipes branch off below the bot- 
tom of the tank. The gas- 
holder proper floate like an in- 
verted bell on the water con- 
tained in the tank. All this 
part of the construction is the 
regular gas holde- construction 
as used by gas engineers. From 
the center of the gas holder bell 
a cord is carried upward, pass- 
ing over two pulleys on a simple 
frame and then banging down, 
and from its outer end depends 
This may 
weighted, if necessary, to act 
a counterpoise, but its object is 
primarily to supply the element 
of safety providing Means 
automatically removing 


as Was 


— 


and 


a water vessel. be 


as 


in 
for 
water from the carbide. 

The evolution apparatus con- 
bottle 
with cork. 
Through the 
center of the cork a tightly fitting 
rod passes which carries at its 
lower end a basket of wire gauze 
In this basket the carbide 
placed, A second tube passing 
tig'tly through another aper- 
ture in the cork leads to the gas 
holder. If this bottle is half 
filled with water and the basket 
is until the carbide 
touches the water, the cas will 
at once be evolved with astonish 





sists of a wide mouthed 
tightly fitting 


an aperture in 


is 


lowered 


ing rapidity and the gas holder 
As it reaches approxi- 
mately the 
wire could be drawn up by hand 


will rise. 
proper height, the 
and the evolution stopped, but 
to avoid thie necessity a connec- 
tion is made between the vessel 
suspended from the string of the 
gas holder bell and the evolution 
hottle. A hole is drilled through 
the glass of the bottle about half way up the side and | 
a rubber tube is tightly fitted in this aperture. If the | 
tube coes not make a watertight joint, a glass tube | 
can be forced through the rubber one to compress it | 
From this aperture a 
rubber tube leads to a nipple in the bottom of the 
The effect of this is that as the 
holder ‘rises the suspended vessel descends and pre- 
sently begins to reeeive water from the evolution bot- | 


against the glass of the bottle. 





} ; 
sus’ @riled Vessel 





tle, so that as the holder reaches its upper limits an | 

inch or more depth of water will be withdrawn, leav- 

ing the earbide of calcium above the surface. 

The bell of the 
ss holder is placed at its lowest position, the carbide 
tsket is charged wit) some lumps of carbide, the 

cork is placed in the bottle and the wire is forced 

dow hand until the bottom of the basket is a 

quarter or balf an inch beneath the surface of the wa- 

The gas rapidly evolves and the holder rises. If 

the evolution is too rapid, the basket may be raised. 

In a few minutes the holder is fall and the suspended 

vessel contains perbays half the water. Now the bas- 

ket is lowered anti! its bottom is about at the water 
level « r perhaps i shade lower. If the holder descends, 
inore water runs into the evolution bottle and gas is 
produced ; if the holder rises, the water leaves the 


The mode of operation is obvious. 


n by 


ter, 

















HOME MADE ACETYLENE GAS PLANT. 


ties of grapes; but these they possess. The pulp is 
nutritious and the juice contains sugar, tannic acid, 
bitartrate of potassium, tartrate of calcium, common 
salt and sulphate of potassium. 

Without doubt, the woman who cultivates the habit 
of eating a great deal of fruit is the gainer of health 


and appearance. 


The grape fruit, or shaddock, so called from its dis- 
coverer, Lieutenant Shaddock, or to mention its soft 
Chinese name, pumelo, is highly prized by those who 
live in malarial localities. It is a charming rival to 
quinine and boneset, and is driving them from the 
field. She who eats her grape fruit with a spoon 
from the natural cup, or relishes it served as a salad, 
may gladden her heart with the reflection that she is 
not only pleasing her palate, but benefiting her 
health. Like oranges and lemons, the grape fruit has 
great medicinal virtues. If you are of a bilious tem- 
perament, says a writer in the Washington Times, eat 
grape fruit; if fevers threaten, eat grape fruit, but in 
this latter case, adds the writer, do so only at the ad- 
vice of a physician, as there may be certain tendencies 
which the grape fruit would only aggravate. The 
cowplaint is often made that this fruit is extremely 
bitter aud unpleasant. It is only the white inner rind 
which is so, and this should be carefully removed. 





monia, 5 drops; water, 8 ounces. 
This solution should be poured 
on one corner and be allowed to 
flow off the diagonally opposite 
corner, and this operation re- 
peated until the solution has 
drained from each of the four 
corners, The plate is then dried 
in a dark room with a gentle 
heat, while in an almost vertical 
position. 

The brass plate is now sensi- 
tive to light and should be ex- 
posed under the negative for 
one minute in sunlight or three 
or five minutes in the shade. 
After which it is taken to the 
dark room, heated slightly, just 
to remove the chill, and inked 
evenly and lightly with a glue 
or leather roller and any kind of 
printing ink. This last is said 
intentionally, for the ink is not 
to become part of the acid-resist- 
ing coating as in other processes. 

After the brass plate is inked, 
it is laid for a minute in a tray 
of clean cold water, and the 
inked surface rubbed over with 
a tuft of absorbent cotton. It 
will found that the ink readily 
leaves all portions of the brass 
except where the light has acted 
through the negative. When 
the plate has been lightly 
rubbed over its entire surface 
with the cotton, the design 
should show as a positive in 
black lines of ink with the bared 
brass as a background. The 
plate is now dried. 

It might be said here that, in 
the finished dye, the design, 
now in black ink, must be sunk 
in the plate, and the problem 
before us is how to cover the 
uncovered brass with a coating 
impervious to acid, and remove 
the ink design so that the wetal 
underneath it may be attacked 
by the acid. 

This is how it is accomplished: 





| A saturated solution of dragon’s blood powder is first 


made and filtered through cotton. This is flowed on 
the brass plate containing the inked design and tho- 
roughly dried. Then it is flowed, while in a horizontal 
position, with spirits of turpentine. This penetrates 
the dragon’s blood coating, so that with a tuft of cot- 
ton the ink design can be washed away, leaving a 
negative image on the brass, which is now ready for 
etching with nitric or chromic acid, chloride of iron or 
the other mordants in use. When the “biting” has 
proceeded to a sufficient depth, the plate can be rolled 
up with astrong etching ink and dusted with resin as 
usual. 

All etchers will appreciate the value of this process, 
which enables them to make a relief, or positive, plate 
from a positive on paper or glass, and a negative, or 
sunken, design from a negative.—Anthony’s Bulletin. 
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A New Variable 


A variable star recently discovered by Mr. Chandler 
presents some very remarkable features (Astronomi- 
eal Journal, No. 358). In the singularly short period 
of 5h. 81°15 m., the magnitude of the star varies be- 
tween 8°9 and 9°7, so that three or four of the principal 
phases may be observed in a single night. 





Star. 
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—_—_—_—_—_— 
THE UNITED STATES BATTLE SHIP IOWA. 

One of the new battle ships now being constructed 
at the Cramps’ ship yards, the Iowa, is represented in 
the accompanying illustration. She is one of the most 
formidable of our war vessels now in course of con- 
struction, and the tests of the heavy Harveyized 
nickel-steel armor with which she will be platea were 
deseribed and illustrated in the SCIENTIFIC AMERICAN 
of November 9. 

The first keel plate of the Iowa was laid August 
5, 1898, and it gives one some idea of the great amount 
of labor required to build such a vessel when it is esti- 
mated by the Bureau of Steam Engineering that she 
will not be ready for final delivery to the government 
until about July, 1897. It is expected that the Iowa 
will be launched in February or March. 

The Iowa was designed by the Navy Department to 
meet the requirements of the naval appropriation bill 
of July 19, 1892, and her cost was not to exceed $4,000, - 
000. The dimensions are as follows: 


Length on load line...........ceeceeess ves eeececces 360 ft. 

WGRED GRUROTID. 60.000 soe ccccvcccccesocceteoscccesses 72 ft. 24 in 
Mean dranght.............++ ees 24 ft. 
TRRIEIIGES........ nccqcceccses+ss cesceebecece seoes- 11,296 tons. 

Be BB. BP... .cccccccccccccnsccccecece cosaccce coccesses 11.000 

Speed, in knots, per hour .....seeee-cceceeeeeeenene 16 

Coal bunker capacity........ cccccccccceseoee 2,000 tons. 











THE UNITED STATES BATTLE SHIP IOWA. 


The main battery consists of four 12-inch breech- 
loading rifles and eight 8-inch breechloading rifles 
mounted in turrets. The 12-inch gun turrets are 
armored with solid Harveyized nickel-steel plates of 
15 inches thickness, and the 8 inch guns are protected 
by armor of 8 and 514 inches in thickness. All this 
armor is treated by the Harvey process, which gives 
the plates a casehardened surface, gradually shading 
off to a soft back. 

The secondary battery is made up of six 4-inch 
rapid-fire breechloading rifles. These rifles throw a 
shell weighing thirty-six pounds, and are capable of 
being fire ten times per minute. These guns are pro- 
tected with light armor against machine gun fire, and 
are disposed so as to have as great a range of fire as 
possible. The auxiliary battery consists of twenty 
6-pounder and nine 1-pounder machine guns, with six 
torpedo tubes. 

The protection to the hull and machinery is afforded 
by a steel belt of 14 inches maximum thickness, eover- 
ing over seventy per cent of the load line. This belt 
extends from 4 feet 6 inches below the load line to 8 
feet above it. Above this belt to the main deck bevel 
bet ween the 12-inch gun turrets, a belt of 4inch armor 
's worked to cause shell loaded with high explosives to 





break up before entering the vessel. Ou top of the 14- 
inch armor a horizontal deck 2% inches thick is 
worked, and from the ends of the side armor to the 
extremities of the vessel a similar deck 3 inches in 
thickness is provided. Above the armor decks, belts 
of cellulose to prevent the inrush of water in the event 
of the vessel being injured are provided. The hall is 
built on the cellular system, with inner bottom, and 
great attention has been given to the subdivision of 
the vessel into a large number of watertight cow part- 
ments, each provided with itsown means of pumping 
and draining. The machinery and boilers are arranged 
in six watertight compartments. 
11,000 horse power, of the inverted, direct-acting, triple 
expansion type, driving twin screws. 

The smoke pipes are in height 100 feet above the 


natural draught is expected to be a great improve- 
ment over boilers in existing naval vessels. 


the vesse: have been especially studied, in order to in- 
sure cowfort and health to all on board. 

| Eleetric search lights of great power are provided, 
| capable of lighting up a zone about the vessel through 





| which no torpedo vessel can pass unnoticed, and the 
| machine guns are so disposed as to bear upon all por- 





tions of this zone; and should a craft by any means 
get through this area of light and gun fire, stout tor- 
pedo nets reaching from water line to keel are ready 
tu receive the torpedoes discharged. 
SO 9 
Use of Cocaine on the Bace Track. 

Within a recent period cocaine has come into use on 
the race track, as a stimulant. Horses that are worn 
and exhausted, or are uncertain as to speed and en- 
durance, are given ten to fifteen grains of cocaine by 
the needle under the skin at the time of starting, or a 
few moments before. 

The effects are very prominent, and a veritable mus 
cular delirium follows, in which the horse displays an- 
usual speed, and often unexpectedly wins the race, 
This agitation continues, and the driver has difficulty 
in “slowing down” the horse after the race is over ; 
not unfrequently the horse will go half round again 
before he can be'stopped. The exhaustion which fol 
lows is not marked, except in the great thirst and loss 
of appetite. Sometimes diarrhea and trembling fol- 
low. But good grooms give unusual attention to rub- 
bing and bathing the legs in hot water and stimu- 
lants. The general effect on the horse is depression, 


The engines are of 


grate bars, and the performance of the boilers under 


The ventilation and incandescent lighting plants of 


to give cocaine again to make sure of his speed. The 
action of cocaine grows more transient as the use in- 
creases, and when a long period of scoring follows 
before the race begins, drivers give a second dose se- 
cretly while in the saddle. Sometimes the horse be- 
comes delirious and unmanageable, and leaves the 
track in a wild frenzy, often killing the driver, or he 
drops dead on the track from the cocaine, although 
the cause is unknown to any but the owner and 
driver. Some horses have been given as high as 
twenty grains at a time, but this is dangerous ond only 
given to worn-out animals, who may by this means 
win arace. It appears that cocaine is only used in 
running races, and as a temporary stimulant for the 
time. It is claimed that the flashing eyes and trem- 
bling excitement of the horse is strong evidence of the 
use of cocaine.—Quarterly Journal of Inebriety. 
—__ ———_ — _ _9+0+-e—-—- ---- 
The Advantage of Being a Biac 
Among the seven trades which a student in mechani- 
eal engineering must learn at Cornell is that of the 
blacksmith. Occasionally tkerc is a protest, but it is 
never heeded. One dude ten years ago wac unusually 
averse ‘to soiling his hands. But he had to work at 
the forge just the same. Last fali he went to Profes- 
sor Morris and thanked him for being compelled to 


] 
| 
| 
| 


Kkemith, 











ledrn blacksmithing. ‘‘ Why ?”’ asked the professor. 
“Why, you see,” replied the former dude, ‘Iam now 
superintendent of a mine away back in Colorado.) Last 
summer our main shaft broke, and there was no one 
in the mine but myself could weld it. I didn’t like the 
job, but I took off my coat and welded that shaft. It 
wasn’t a pretty job, but she’s running now. If I 
couldn’t have done it, ’'d have had to pack that shaft 
on mule back and send it 300 miles over the moun- 
tains to be fixed, and the mine would have shut down 
till it got back. My ability to mend that shaft raised 
me in the eyes of every man in the mine, and the boss 
raised my salary.” 
- —_——_ —_--- 
Water Vapor in the Atmosphere of Mars. 

When Professor W. W. Campbei!, not long ago, re- 
ported that he found no water vapor in the atmospiere 
of Mars, by careful study, by the aid of the spectro- 
scope at Lick Observatory, astronomers were generally 
surprised, because that matter was supposed to be 
settled quite conclusively. Now it turns out that M. 
Janssen has recently informed the French Academy of 
Sciences that he has determined the existence of water 
vapor in the planet Mars by means of the spectro- 





from whieh he soon recovers, but it is found essential 


seope. 
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THE WHITE ELEPHANT KEDAH. 

White elepbants have for many years been an object 
of veneration in Burma and Siam. The fortunate 
sion sold it to the king of one of those countries, ob 
taining therefor, it is said, certain titles to nobility, 
exemption from taxation and from capital punishment 
and a sum of money determined, it is said, in some 
cases, as the amount of silver coin which be could push 
his little finger. The 
largest. sum ever obtuined, it is said, was won by a 
Chinaman, who assiduously practiced pushing weights, 
as to be able to push 


along a smooth surface with 


strengthening his hand so 
along the largest amount of silver possible. Some 
years ago a partially elephant was in the 
Barnum & Bailey show, which animal perished in 
the Bridgeport fire There has been recently im- 
ported into this city, by the firm of De Silva & Gay- 


white 


lord, a perfect example of the white elephant, an il-| 


lustration of which we present to our readers. 


The sacred beast is recognized by certain signs. 
In addition to the light color of his skin, he was 
required to have five white hoofs on each foot, he 
had to show a pink color about the ears, and the! 
hair about the lip was required to be light in color, 
and the tail to have no tuft of hair upon itsend. All 


these characteristics are shown by the example we il- 
lustrate, from a photograph taken by our artist in this 
city. 

The anima! 
Southeastern 


was caught wild near Palembang, in 
Sumatra, on Ju 
posed to be about eighteen months old. 


and 


nAon- 


little 


three reet nine inches 
fiv 
The 


perfes 


it weighs about 


dred pounds 
do- 


ifs 


creature is tly 


and content i 


tlie 


captivity and aliows itself 


to be fondled and played 
with at liberty It has 
been named Kedah In 
Sumatra the value of the 


white elephant is pot ge 
erally known, and the cap- 
tors of this animal were 
not aware that they could 
have sold it to the King 
of Siam Had it been 
found by those having 
knowledge of this fact, it 
wou d probably never 
have left the. East It is 
really the only elephant 
whieh truthfully can be 


called white ever brought 
to this country 
has never possessed one of 
any kind, 

White elephants are now 


Europe 


to be seen within the 
of the King’s 
palace at Bangkok, Siam. 


only 


inclosure 


There are four there now, 


which animals, owing to 
the peculiar religious 
tenets of the Buddhists’ 
faith, are absolutely un- 
purechasable The doe- 
trine of the transmigra- 


tion of souls teaches that 
these animals are inhabited by the souls of Siamese 
kings. 


The white elepbant which was with the Barnum & 


Bailey show was procured with great difficulty by 
Mr. Gaylord, in Burma 

Sumatran 

the elephant aibino, is one of the most interesting 


and curious zoological specimens ever brought to this 


country. The coior is a very light gray, and the skin 
is peculiarly soft and delicate About the end of the 
trank and about the ears it rans into a light pink 


beautiful cream white. The 
to attain a height 


tint, and the hoofs are a 


animal is a male, and is expected 


or seven to eight f 


Ite importer, Mr. J. B. Gaylord, bas spent many 
years in collecting animals for exhibition, baving in 
the course of his experience gone twenty-two times 
around the globe He brought Kedah home by sea 


through the Suez Canal, the journey taking fifty days, 


Kedah arrived rather thin and worn after its trip, but is | 


Low in prime condition and bids fair to attain a good 


old age 


e+ Oe we! 


Geod Advice to Young Women. 


In a recent young women, the Rev. Dr. 


Ta:mage made the foliowing sensible remarks: 


Sermon to 


‘Make ita matter of religion to. take care of your 
health. I do not wonder that the Greeks 
health and hailed I re- 
been so many modes of maintain- 


phy sical 
deified 
joice 


ing 


Hvgeia as a goddess 
that there have 
i restoring young womanly health invented in 
They way have been known a long time 


back, but they have vcen popularized in oar day— 


our time 





lawn tennis, croquet and golf, and the bicycle. It 
| always seemed strange and inscrutable that our human 





Millions for Chicage University. 
Chicago University was on December 14 the recipient 


‘race should be so slow of locomotion, when creatures of another million dollar gift, the donor being Miss 
individual who found a white elephant in his posses-| of less importance have powers of velocity, wing of | Helen Culver, of Chicago. The conditions of the gift 


| bird or foot of antelope, leaving us far behind, and 
| while it seems so important that we be in many places 
in a short while, we were weighed down with incapa- 
| cities, and most men if they run a mile are exhausted 
or dead from exhaustion. It was left until the last 
decade of the nineteenth century to give the speed 
which we see whirling through all our cities and 
along the country roads, and with that speed comes 
health. The women of the next decade will be health- 
ier than at any time since the world was created, 
while the invalidism which has so often characterized 





fifty years will not have power to make rescue. Young 
man, sit up straight when you ride. Darwin says the 
human race is descended from the monkey, but the 
bicycle will turn a hundred thousand men of the 
present generation in physical condition from man to 
moukey. For good womanhood, I thank God that 
this mode of recreation has been invented. 





are that it shall be devoted to the increase and spread 
of knowledge within the field of biological science. 

It is provided that the donation shall develop the 
work now represented in the several biological depart- 
ments of the university by the extension of their re- 
soufces; that it shall be applied in part to an inland 
experimental station and to a marine biological labor- 
atory, and that a portion of the instruction supported 
by the gift shall take the form of university extension 
lectures to be delivered at suitable points on the west 
side of Chicago, the lectures to be as free from techni- 


womanhood will pass over to manhood, which, by its| calities as possible and the results of biological re- 
posture on the wheel, is coming to curved spine and | search. Especial attention is to be devoted to the ad- 
cramped chest, and a deformity from which another! vances of science in sanitation and hygiene. 


One-half of the sum given may be used for the pur- 
pose of purchasing land and for the erection and 
equipment of buildings. The remainder is to be in- 


| vested, the income therefrom constituting a fund for 


the support of research, instruction and publication. 
According to the terms of Mr. Rockefeller’s recent 


Use it! offer, he will also now add another million dollars to 


wisely, modestly, Christianly. No good woman needs | his former generous gifts. 


to be told what attire is proper and what behavior is 
right. If anything be doubtful, reject it. A hoyden- 
ish, boisterous, masculine woman is the detestation of 


, 
- 
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Prevention of Influenza, 
Dr. C. Graeser, of the German Hospital at Naples, 





all, and every revolution of the wheel she rides is| points out* that the timely and continuous adwinis- 


THE WHITE ELEPHANT KEDAH. 


trash which makes up ninety-nine out of one hundred 
novels, or by eating too many cornucopias of confec- 
tionery. Take care of your eyes by not reading at 
hours when you ought to be sleeping. Take care of 


The present animal of the| your ears by stopping them against the tides of gossip 
variety, an absolutely perfect example of | that surge through every neighborhood. 


“Health! Only those know its value who have 
lost it. The earth is girdled with pain, and a vast 
proportion of it is the price paid for early recklessness, 
I close this, though, with the salutation in Macbeth: 

*** Now good digestion wait on appetite, 
And health on both.’” 
2 ) .) 
New Material for Spools, 
Apropos of an article in a recent issue of the ScrEn- 





TIFIC AMERICAN in regard to the thread spool indus- 
try, Mr. T. E. Kennedy, of Centerville, Louisiana, 
| writes that there is a wood growing plentifally in that 
State which is peculiarly adapted to the manafac- 
ture of spools. The wood is known as tupelo gum 
It does not split or check ; it is light and a very fine 
uniform grain. It is not adapted to uses where it is 
to be made into objects of any size, as it is liable to 
warp. It will not readily burn, and is not durable 
when exposed to the elements. 


8 te 


In our article describing the Lovell adjustable 
handle bar, in the ScIENTIFIC AMERICAN of Decem- 
ber 28, Fig. 2 of the illustrations, representing the bar 
as in use by a fast rider or racer, was referred to as 
No. 5. The latter in reality is an enlarged view of 
Fig. 2 and shows the mode of adjustment. 

















ve 17, 1895, and is sup- toward depreciation and downfall. Take care of your| tration of quinine during influenza epidemics may 
Its height is| health, O woman; of your nerves, in not reading the| undoubtedly prevent infection, and cites in sup- 


port of this opinion—in 
holding which he does not 
stand alone — his experi- 
ences with regard to a re- 
giment of huzzars station- 
ed at Bonn during the 
epidemic wave of 1889-90, 
He has previously pub- 
lished these facts, but 
again refers to them in 
consequence of an article 
which appeared this year 
in ~ Paris medical jour- 
nal,, stating that experi- 
ments on rabbits showed 
quinine to be inactive 
against the infection of 
influenza. His facts are 
simply these; that for a 
period of twenty-two days 
he administered to each 
man of one of the squad- 
rons of the regiment 0% 
gramme —i. e., about 8 
grains—of quinine hydro- 
chlorate, and that the 
numbers attacked by in- 
fluenza in this squadron 
were far smaller than those 
who ‘succumbed in each 
of the other squadrons, 
even in those occupying 
the same quarters. Thus, 
during this period there 
were attacked in the first 
squadron twenty-two men, 
in the second seven, in 
the third nineteen, in the 
fourth forty-two, and in the fifth thirty-two. Now 
it was the second squadron that underwent the 
quinine treatment, and of the seven men attacked 
three fell ill on the first day of the trial, two on the 
third day, and one on the fourth .nd fifth days 
respectively. After that no cases arose in this 
squadron, although fresh attacks continued to oceur 
in other detachments. Dr. Graeser is persuaded 
that this experimentum crucis justifies the conclusion 
that quinine has a specific action in influenza, and 
that when administered at the appropriate time and 
in sufficient dose it may prevent an attack in a person 
expused to infection. Such an experience, he holds, is 
of more weight than any experimental results in ani- 
mals. 


2+ Ore 
Atomic Weight of Helium, 

By heating in a hard glass tube a mixture of man- 
ganese carbonate, pulverized cleveite, and potassium 
pyrosulphate, and passing the resulting gas over hot 
copper oxide, phosphorus pentoxide, and powdered 
magnesium, N, A. Langlet has succeeded in obtaining 
helium perfectly free from nitrogen, argon, and hydro- 
gen, when tested spectroscopically. This gas, when 
weighed in the usual manner, proves to be exactly 
twice as heavy as hydrogen, the usual standard, its 
density in relation to air being 0139. Guided by 
purely physical considerations, the experimenter arriv- 
ed at the conclusion that the molecule of helium, like 
that of argon and of mercury, contains only one atom. 
Hence the atomic weight must be taken as 4 


"—@ Wiener Kiinische Rundachan, 1896, No. 45. 
t Revue de Medecine, 1806, No. & 














JANUARY 4, 1806.] 


Protecting the Hands in Photographic 
Manipulations, 

The British Journal of Photography says: Metol 
seems to be gaining, rightly or wrongly, an unenviable 
character for the injurious action it is said to exercise 
ov the bands of its users. But, be it ever so hurtful, 
is there any reason why it should be allowed to exert 
its ill effects? In the development of negatives, only 
the extreme tips of the forefingers and thumbs need 
be wet with the solution, and then only the front por- 
tion of them, where the skin is the thickest. In most 
instances, in handling injurious chemicals, it is only 
when they come in contact with the thinner portions 
of the skin—as on the back or between the fingers— 
that any harm results. However, India rubber finger 
stalls, costing but a few pence each, are to be had at 
all rabber shops, that will perfectly protect the fingers 
from all pernicious materials. They are much more 
extensively used by photographers, both professional 
and amateur, on the Continent that they are here. 
Being exceedingly thin, they are by no means uncom- 
fortable to work in. It is curious to note the effect 
that different chemicals have on different persons. 

_— +o 
An Artificial Ice Bink, 

A new skating rink at One Hundred and Seventh 
Street and Lexington Avenue, New York City, was 
opened December 14. 

The interior of the new palace is dazzling. Ceiling 
and walls are hung with artificial icicles, illuminated 
by 2,000 electric lamps of various colors. There are 
two galleries, large enough to seat 5,000 spectators. 
Eighteen hundred persons can find room on the ice 
surface at one time. 

The pond is frozen artificially, the cold being pro- 
duced through the evaporation of anhydrous ammonia 
in coils of hollow copper tubes. The heat is abstracted 
from a brine solution surrounding these coils, the 
freezing point of which solution is lower than that of 
the waterin the skating pond. Long rows of tubes 
filled with this frigid brine and communicating with 
the freezing apparatus lie below the surface of the ice 
and prevent its softening. 

—_— D008 
THE PUNNETT COMPANION SIDE SEATED BICYCLE. 

The bicycle has now reached a typical construction 
from which there seems to be slight tendency to de- 
viate. Absolute novelties beyond the details are more 
and more rare. The companion side seated bicycle 
which we represent is, however, oue of the novelties of 
the year. The tandem bicycle, which has met with 
considerable suecess where the desire is to have com- 
pauy on a ride, is more or less criticised on account of 
the position of the riders, one of whom must be behind 
the other. In the bicycie which we illustrate it is pro- 
posed to bave the two riders seated side by side, as in 

















Scientific American. 


position and the rider sitting there drives the ma- 
chine by one of the right hand and one of the left 
hand sets of pedals. This, of course, produces con- 
siderable lost motion in the pedal action, but it at least 
is possible for a single rider to take care of and to drive 
the whvel to and from the place of appointment with 
his friend. It is not a wheel depending absolutely on 
the presence «f two riders. The wheel shown in the 
illustrations is made by the Punnett Cycle Mfg. Co., 
Rochester, N. Y. 

———$_$—$——3+-0-- 

A HANDLE BAR BICYCLE BELL. 
The illustration represents a bicycle bell attached 
to the outer end of one of the handles, without dis- 
figuring it or offering any impediment to the free use 














WW 
A SIMPLE AND CONVENIENT BICYCLE BELL. 

ef the handle bar, while it affords sufficient volume 
of sound for practical purposes, The improvement 
has been patented by I. N. Hopkins, of Lockport, 
N. Y., and is being introduced by the Bridgeport Gun 
Implement Company, of Bridgeport, Conn., and Nos, 
313 and 315 Broadway, New York. It comprises a 
|combined handle and alarm bell which may be placed 
on the handle bar instead of one of the ordinary 
| handles, the bell being operated by the thumb of one 
hand, Secured to the outer end of the handle isa 
plate with projecting central post whose outer end 
supports the bell, whose external forni is such as to 
conform to the curvature of the handle, the rim of 
the bell being near but not in contact with the bandle. 

On a lug on the post is a stud on which is pivoted 
|the hub of a spring pressed bell hammer, and a pro- 
jecting tooth on the hub is engaged by a curved spring 
{rod, forming anextension of a push rod extended 




















Do People Ever Forget Anything? 

The brain of mankind has been defined as a kind of 
phonograpbic cylinder, which retains impressions 
wade upon it through the medium of the senses, par- 
ticularly through the eyes and ears. If this be true, 
memory must depend for its intensity or retentive 
qualities upon the degree of observation with which 
the record is made. 

Nor is this all. If memory’s record is kept in the 
shape of indentations upon the folds of the brain mat- 
ter, are they ever entirely effaced? In other words, do 
we really ever forget anything? May it not be that 
the inner depths of the brain memory have stored up 
recollections of things which are never again purpose- 
iy turned to, perhaps, but which instantly spring into 
being and flash through the mind whenever we hear 
or see something which recalls them ? 

There are several well known mental phenomena 
which strengthen this theory. We know that memo- 
ry often brightens during the last moments of life. and 
there are cases on record where Germans, French, 
Spaniards and others, who, falling i] in this country 
years after having entirely forgotten their native lan- 
guages, recovered and used them upon their death 
beds. 

There isa theory that in all such cases the brain 
folds have relaxed, just as do the muscles and cords of 
the limbs and body, and that by so doing they expose 
the mind's wonitor indentations (recollections), which 
were long since folded up and put away as material 
that could not be of any particular ase. — Family 
Doctor. 

—— > +O- > 
Dehydrating Alcohol, 

Recommended by H. Wislicenus and L. Kaufmann. 
The reagent used is amalgamated aluminum, which 
can be prepared in a few moments by treating alumi- 
num filings, free from oil, with caustic soda sointion 
until a brisk evolution of hydrogen is produced, then 
washing once superficially with water and allowing a 
half percent solution of corrosive subimate to act for 
one or two minutes upon the metal, which is still moist 
with weak alkali solution. The whole operation is 
rapidly repeated to remove a black scum which forms, 
and the product is quickly and thoroughly washed 
with water, alcohol and ether in succession, and is pre- 
served, if necessary, under low boiling petroleum ether, 
Aluminum filings are on the wmwarket, at least in Ger- 
many, at a reasonable price. The amalgamation of 
this metal changes its chemical properties in a re- 
markable manner, so that it decomposes water vio- 
lently, and it even becomes hot spontaneously from 
the action of the moisture of the air, with formation of 
white flakes of aluminum hydroxide. The reagent 
has no action upon alcohol and ether, bat it reacts 





promptly with any water contained in them, The 
authors especially re- 








the old-fashioned ‘“‘so- 
ciabie” tricycle, and 
yet to have the two 
riders carried by two 
wheels only. The two 


euts are self-explana- 
tory. The long axle of 
the rear wheel enables 
the use of two sprock- 
ets at its extremities so 
far apart as to permit 
of each one being acted 
upon through a sepa- 
rate pair of sprockets, 
each actuated by a sepa- 
rate rider, There is a 
triple head and a du- 
plex frame, the latter 
carrying two saddles 
placed side by side ata 
proper distance apart 
for two riders to oceupy 
also side by side. 

It is said that a dif- 
ference of 100 pounds 
weight in the two riders 
is not noticeable, and 
that a person who is 
ignorant of riding can 
be taken out on this 
wheel with perfect 
safety. The system of 
mounting is peculiar. 
For the first one who 
mounts, the wheel is in- 
clined to one-side and 

















commend the substance 
for in organic 
chemistry as an entire- 
ly neutral reducing 
agent.—Berichte deu- 
tsch. chem. Ges , xxviii, 
1323, June, 1895; H. L 
W., Amer. Jour. 


use 


——-— eee. 
The Simplon Tunne!. 


The convention be- 
tween Italy and Swit- 
zerland for the con- 
struction of the Simpion 
Tunnel was signed a 
few daysago, The pro- 
gramme of works to be 
followed is that already 
begun by the Jura- 
Simplon Company, the 
Swiss Federal Council, 
and the Halian Govern 
ment. Italy undertakes 
to construct approach 
lines from Domodossola 
to Isella, a distance of 
1044 miles. The Italian 
Government itself does 
not grant any subven- 
tion, but will use its in- 
fluence to induce the 
plovinees and towns of 
northern Italy interest 
ed in the scheme tu 











this rider takes his or 
her place on the lowe 
saddle. The machine 
is then pulled back to 
an upright position and the second rider mounts by 
the pedal, and so the start is made. The dismount is 
made in the saine way, reversing, of evurse, the opera- 
tions, The two saddle posts are connected, it will be 
observed, by a crossbar. At the center of the crossbar 
is a special socket. When a single person is riding 
the wheel the saddle is transferred to the central 


BICYCLE FOR TWO. 


through a tubular casing in one side of the handle, 
and terminating in a thumb piece. By pressure upon 
the thumb piece the bammer is forced back against 
the resistance of its spring, and released to deliver its 
blow, the push rod being returned to its normal posi- 
tion by a coiled spring. This improved device is made 
to fit various sizes of handle bars, 








provide a sum of 4,000, - 
000 francs. Italy will, 
however, grant for 99 
years an annuity of 
8,000 franes per kilometer for the portion of line in 
Italian territory, which is caleulated to be equivalent. 
to a capital sum of 1,500,000 francs. Switzerland will 
have to provide a subvention of 15,000,000 francs, of 
which 4,500,000 franes will be found by the Confeder- 
ation and 10,500,000 francs by the cantons and towas 
interested. 
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RECENTLY PATENTED INVENTIONS. 
EKagineering. 

Fire Box ror Boriens —Edward In- 
gi.ton, Pottatown, Pa 


ke 
water tabea, each series on one side and extending from 


Scientific American. 


clocks, and consists principally of a rotatable sleeve car- 
rying the month hand, a shaft rotating in the sleeve be 
ing driven from the clockwork, and there being on the 
shaft a double hand, the hands ctanding at angles, and 


This fire box has a horizontal ' one indicating the day of the month and the other the 
rc lew at each side at the bottom and a single water ' day of the week. The positions of the hands are adjusted 
t in the middle at the top, with two exeparate series of | monthly 


AvuToMATIC DistnFECTING DEVICE.— 


the lower to the apper water leg, the tubes being close | pm Taussig and Michael Sheridan, New York City. 
te gether and constituting a flame-tight tubular box which | This is an improvement for toilet rooms, comprising a 
conveniently detachable from the boiler for cleaning | water-holding reservoir controlled by a float valve, and 
irepeirs, This fire box is so connected with the inte- | rocking liquid holder for disinfecting fluid that is 
tor of the boiler that a perfect circulation ie obtained. | tilted for the discharge of a gaged amount by dranght 


improvement ts especially designed for locomotives 


aod traction engines. 





Rallway Appliances, 

Switca WorkKING M&CHANISM.—Ro- 
bert W. Farrell, Vincennes, Ind. Connected with the 
rails, according to this improvement, is a spring barrel 
with epring-preseed piston rod pivotally connected with a 
ewiteh etand, a deg on the barrel engaging a shoulder 
on the piston rod, while a connecting lever extending par 
allel with the track ie mov~l by striking arme on the 
dog. The improvement 

an ordinary switch, the 


track to trip a lewer to it the 
may bg used ln connection ‘vith 
trinping devices being then actuated by a passing train or 
engine to automatically close a ewitch. 


Sreeet RarLway Car.—Willard R. 
Dodeon, Jermyn, Pa. This is a car designed to be 
readily traueformed from a winter to a summer car. The 
car has removable sides, which are provided with guides 
reoetving the windows of the winter car, so that the win 
dows may be moved into auxiliary guides and the whole 
dixconnected from the car. Different seta of seats are 

iso provided, the change being readily made from one 
to the otber 





Electrical. 


HOLDER FOR TELEPHONE RECEIVERS. 
Fergus W. Martland, Pall River, Mase. This holder is 
to the ear of the 
user, without making it necessary to hold the receiver in 
one hand. A spring-pressed sliding rod is connected 
with the telephone switch and an arm pivotally connected 
with the rod carries the receiver, a segment hoiding the 
arm tm any desired inclined position to bring the re- 
ceiver close to the ear of the user 

RENOVATING STORAGE BATTERIES. — 
John Trowbridge, Cambridge This inventor has 
de vised a method of renovating lead accumulators by re- 


designed to support the receiver close 


Mase 


moving temporarily the negative elements after the bat- 
tery has been charged, repiacing them by amalgamated 
zinc plates, then discharging the batiery, removing the 
zinc pletes and returning the lead negative element to the 
battery while it is recharged: the negstive elemeni# are 
then again removed and the zinc plates inserted and 
the battery discharzed, the being repeated 
until the battery has been restored to its normal efficiency. 


process 


Mining. 

Ore OrnvsHER.—August H. Schierholz, 
San Franciseo, Cal. Thies is a strong and simply con 
structed machine to facilitate the crashing, pulverizing, 
and amalgamation of orce, and comprizes a pan in which 
the crushing rollers are adapted to travel, the rollers be- 
ing joernaled in a frame, while a driving arm engages 
blocks held verticaily adjustable on the frame to permit 
the rollers to move up or down according to the material 


under treatment. 


Mechanical, 


MACHINE FOR TREATING METAL 


Rom — John Donghty, Philadelphia, Pa. This machine 
comprises frames with racks adapted to move in oppo 
site directions, the racks reeeiving between them a buan- 
die of rods to be treated, meane for imparting a recipro- 
cating motion to the racka, end plates engaging the ends 
of the rods and « feed table extending between the 


The machine is designed to facilitate the rapid 
smpering, cleaning ond straightening of the rods 


FLOAT VALVE.—Joseph W. Chamber- 


i. Bangor, Me. Thie valve ie designed to open and 
lowe a fall waterway inetantly, affording a flow of wa- 
ter as larye ae the pipe supplying the vaive will dis 

varge. while the construction le simple and inexpen- 


The ‘epecially designed for use in 
mnection with a house tank, where the ordinary float 
but « small passage for the water if only a 


valve is more 


valve? open 


emall amount ie drawn from the tank 





Agricultural, 


CuitTrvatTor.—Charles E. Booi, Dan- 
forth, Ti. The is « machine designed to be drawn by 
three horses, and it is provided with equalizing de- 
vices whereby the strain on the team is reduced to a 


miniwam, the draught being taken from the rear portion 
of the machine, and the side drangbt not being sustained 
by the harness injuring the animals. All the 
cultivator blades may be readily raised from the ground, 
and the machine male to travel on supporting wheels, 


tam, nor thr 


one at each «ide. The machine aleo comprises a go- 
pher cultivator of simple and inexpensive construction 
and thoroughly ander the control of the operator. 
LABELING PLANTS, Erc, — Prederick 
R. and Clara J. Chapman, Dunedin, New Zealand. 


This tavention provides a convenient movable and read- 
ily standarl, which will present the la- 
to the obeerver at any desired angle, and 
* also a epecial form of label. The isbel holder 
f « standard anda double hook formed of a 

miidle portion ie bent or twisted about the 
he standard. and the lahel is composed of a 
plate heaving a brace which diverges at an angle, the free 
end engaging the b« dy of the standard or carrier. 


vwijustable label 


bela cppreethy 
provide 
consists ¢ 
wir v hoe 


hes we 





Miscellane sus. 
Alfred E. Mex rl- 


Thie tnvention relates to 
watches or 


CALENDAR CLOCK 


lam, Weet Ledsenrin Pa 


calendars attached to and driven from 





| 


strain of a flexible connection, a siphon-controlied wa- 


| ter-lischarging Mevice being set to work by the tilting 
| movement of the liquid holder when it is rocked. 


HyprRavutic Ark COMPRESSOR. — Al- 
brecht Kalthoff, New York City. This is an improve- 
ment more especially designed for use in beer pumps 
and similar machines, the compressor being simple in 
construction and not liable to get out of repair, automa- 
tic in operation and utilizing the pressure of the water to 
the best advantage. A spring-pressed main valve con- 
trols the inflow and outflow of the water to and from the 


compression cylinder, and the valve has a hollow 


stem forming an air inlet and a leakage water discharge, 
a spring-pressed valve engaged by the stem connecting it 
with the general water discharge. 


Spiictne Scissors.—John A. Myers, 
Monroe City, Ind. Each blade of these scissors is pro- 
vided with s side perforation, one of the perforations be- 
ing adapted to receive the end of a strip to be spliced 
and the other being circular, for nee in splicing cords. 
One of the blades also has an additional cutting edge 
near its point. The improved device forms a combina- 
tion tool which may be advantageously employed for 


| various household uses. 


BorLine Eaa@s.--George Fundinger and 


| Ulderico Nessi, New Brighton, N.Y. To accurately and 


automatically regulate the time of boiling eggs, that they 
may be as hard or as soft as desired, these inventors have 
devised an apparatus in which a clock mechanism is con- 
nected with an egg receptacle, with means for submerg- 
ing the eggs and raising them out of the water at 
the end of a certain time, the time required for boiling 
being regulated by moving an adjusting lever on an index 
with scale of minutes and fractions. 


CHERRY STONER. — Emil Zeitfuchs, 
Portland, Oregon. To remove the pit from the fruit 
without mashing or injuring the cherry, this inventor 
provides a device in which a suitable base forms an open 
bottomed seat for the fruit, while attached to the base ia 
a spring wire guide and spring for a plunger adapted to 
be pressed down by a thumb piece to press the pit 
through the stem opening of the fruit. 

Disu CLEANER.—Albert J. Finlay and 
Charles Wilson, Silverton, Oregon. According to this 
improvement a receptacle for hot water or a cleansing 
compound, adapted to be kept heated on a stove, has an 
inner basket in which dishes may be placed, the basket 
being raised and lowered by turning a crank supported 
in standards at the sides, the water being forced up 
around the dishes on the downward motion of the 
basket, and draining off on its upward movement. 


CiLoTHES LINE PULLEY. — Johan J. 
Leuzinger, West New Brighton, N. ¥. This isa pulley 
which automatically adapts itself to the expansion and 
contraction of the line, and the clothes pins on the line 
may be readily passed around the pulley without being 
forced from the line or from clamping engagement with 
the clothes. The pilley has a hub and radiating wings, 
the outer face of the pulley between the wings being con- 
caved, and each wing having a recess and depression in 
its bottom wall. 


CHAIR ATTACHMENT FOR SEWING Ma- 
curnes.—Jane A. Adkins, Atlanta, Ga. The curved 
forward legs of this chair are made in pivotally connected 
sections, whose forward extremities are adapted for at- 
tachment to a sewing machine frame, and the rear legs 
and back are hinged to the seat. 
use, the chair may be so folded as to occupy but little 
room and disposed of beneath the table of the machine 
or within its cabinet work. 


REMOVING GARBAGE. — Wolfgang | 


Goetz, New York City. An apparatus for this work de- 
signed by this inventor consists principally of a wheeled 
wagon body having at its top a receiving spout closed by 
a slide, a gate at the rear being held in an open or parily 
open position. A box seated on the wagon spout has 
drop bottom doors, the box having a cover of which 
part is fixed and part hinged, the apparatus being de- 
signed to facilitate the removal of garbage without scat- 
tering portions in the street, and spreading disagreeable 
odors 

Wixvow. — William Wallace, New 
York City. This inventor provides a window arranged 
to permit of readily cleaning the window panes on both 
sides from the inside of the room, the two sashes being 
readily swung downwardly and inwardly into an open 
position. A bar hinged to the lower rail of the upper 
sash hae on its lower side a flange to enter a recess in the 
top rail of the lower sash, while a slotted arm or hasp 
pivoted to the free end of the hinged bar swings down to 
receive a knob or turn button in latches mounted in the 
top rail of the lower sash. 

Gatsr. — Abner Yates, Yates Center, 
Kaneas. This is a gate which may be opened by those 
on horseback or in vehicles, the levers engaging the 
latch bar when the gate is closed being adapted to be 
operated by the wheel of a vehicle, or by the pressure of 
the hand or foot of a person seated therein, or on horse- 
back. The improvement is designed to be durable and 
inexpensive, and the construction is very simple. 


Latcu. — Nestor Lattard, New York 


, City. This is a simple and inexpensive latch lock which 


may be applied to the leaves of a table without affecting 
the even upper face of the leaves. The casing has a top 
plate and side plate, the latter having an opening to re- 
ceive a keeper, and thie latch bar has a head at one end 
and a handle at the opposite end, a spring normally 
holding the latch head transversely of the keeper receiy- 
ing opening. 


| it through an opening in the top of the box. At each 


Maton Box.—Isaac O. Day, Ottumwa, 
Iowa. This box has in its top a vertically sliding carrier 
plate operating a rocking match-carrying plate to project 


operation of the mechanism of the box, by the pressing 
of a thumb piece, a single match is expelled and simul- 
taneously ignited, being held upright on the box when 
lighted. 


Designs. 


HANDLE FOR Spoons. — Austin F. 
Jackson, Taunton, Mass. Scroll, fluted and ball orna- 
| mentation on the front of the broad portion of the spoon 
handle, and flowers and foliage on its back, are the lead- 
ing features of this design. 

BRACKET.—De Witt C. Bowen, Kansas 
City, Mo. This bracket bas an upright member and two 
curved members, the whole somewhat resembling a let- 
ter K. 





When pot required for | 


Guass Disues. — Henry T. Broden, 
| Brooklyn, N. ¥. Three designs have been patented by 
| this inventor for glass dishes, such as bowls, plates and 
jugs, all of the designs having prisms crossing one an- 
other at different angles, and forming prismatic and 
multiple pointed stars and oval and polygonal panels. 


ABDOMINAL SuPPORTERS. — John H. 
Kellogg, Battle Creek, Mich. This is a supporter pad 
having side pear shaped perforated plates connected bya 
webbing. 

Nors.—Copies of any of the above patents will be 
| furnished by Munn & Co., for 2% cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 





NEW BOOKS AND PUBLICATIONS. 


Sr. NicHoLtaAs MAGAZINE. Vol. XXII. 
Two parts. New York: The Centur 
Company. Gilt, cloth. Pp. 1 
Price $4. 

Thisjwell known magazine for boys and girls continues 
to maintain the high standard its publishers have long 
| maintained, and the two beautiful bound volumes which 
| represent one year’s numbers are full of interesting, 
richly illustrated matter, calculated to afford entertain- 
ment for those advanced in life as weil as the young. 
The books are crowded with stories, sketches, and other 
good reading, always nice to pick up on a rainy day. 
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| 4. Elegant plate in colors showing a residence in the 

| Colonial style recently erected at East Orange, N. 
J., at & cost complete of $11,000. Three perspec- 
tive elevations and floor plans, also an interior 
view. An excellent design well treated. 8. W. 
Whittemore, architect, East Orange, N. J. 

2. A Colonial house at Madison, N. J. Perspective ele- 
vation and floor plans. Cost complete $5,500. 
Architects, Messrs. Child & De Goll, New York 
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3. A Colonial dwelling at Montclair, N. J. Two per- 
spective elevations and floor plans. Architect, 
W. E. Bloodgood, New York City. A unique de- 
sign. 

4. Two perspective elevations and floor plans of a house 
recently erected at Brick Church, N. J., at a cost 
of $2,700 complete. A pleasing design. Architect, | 
Mr. F. R. Haseman, Orange, N. J. 
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The charge for Insertion wnder this head is Une Doilar a line 
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Marine Iron Works. Chicago. Catalogue free. 

For hoisting engines. J. 8. Mundy, Newark, N. J. 

“UC. 8.” metal polish. Indianapolis. Samples free. 

Presses & Dies. Ferracute Mach. Co., Bridgeton. N. J. 
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Serew machines, milling machines, and drill presses. 

The Garvin Mach, Co,, Laight and Canal Sts.. New York. 
A beautifully illustrated 1896 caleadar, 11x14 in., wil] be 

mailed free on application. Wm. Jessop & Sons, Ltd., 

91 Jobn St., N. ¥. 

Emerson, Smith & Co., Ltd., Beaver Falls, Pa., wil! 
send Sawyer’s Hand Book on Circulars and Band Saws 
free to any address. 

‘The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail. #; Mano & (o., publishers, 1 Broadway, N. Y. 
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(6686) H. J. H. asks how to make aro- 
matic sulphuric acid. A. Sulphuric acid, 344 fi. oz.; 
alcohol, 30 fi. oz.; mix. Add 11% oz. powdered cinna- 
mon ; powdered ginger, 1 oz,; digest for six days and 
filter 


(6687) H. N. says: Please inform me 
how to get rid of red ants; their stronghold seems to be 
in stone foundation of the building? A. 1. Powdered 
borax sprinkled about the infested places will extermi- 
nate both red and black ants. Powdered cloves is said 
to drive them away. Another plan is to grease a plate 
with lard, and set it where these ineects abound. They 
prefer lard to anything else, and will forsake sugar for it. 
Place a few sticks around the plate for the ants to climb 
up on. Occasionally turn the plate bottom up over 
the fire, and the ants will fall in with the melted lard. 2. 
Use a small amount of oil of turpentine, ran into the 
cracks with an ordinary < 2wing machine oil can. 

(6688) E. Le Q. says: You would oblige 
me very much if you would state whether coal tar ap- 
plied (just under boiling point) is a good substitute for 
paint for a new shingle roof ? A. For a fair substitute for 
paint, take coal tar and ume (burnt, but not slaked), and 
boil them together in the proportion of 15 |b. lime to 100 
Ib. tar. Putit on hot. To pulverize the lime, sprinkle it 
with a little water and sift it. To avoid the tar boiling 
over, stir the lime in the boiling tar very slowly. The 
mixture must always be heated before putting on. 

(6689) R. D. C. asks: What causes the 





been erected ata cost of over $20,000,000. The 

building is of white marble and covers four and a | 

half acres. Is absolutely fireproof. The height of 
this building is 547 feet 344 inches, being, with two 
exceptions, the highest building on the earth. The | 
exceptions being the Washington Monument and | 
| the Eiffel Tower. The next highest building « 
earth is the Cologne Cathedral, which is 510 feet. 

| 6. View of the facade of the magnificent new Boston 

| Public Library, Boston. Architects, Mesers. 

| —- MeKim, Mead & White, New York City. 

| 7. Residence at Bensonhurst-by-the-Sea, L.I. Two per- 

spective elevations and floor plans. Cost complete, 

$8,500. Architect, 8. S. Covert, New York City. 

8. Perspective elevations and floor plans of a cottage at 

Oakwood, 8. L., recently erected at a cost of $2,800 
complete. An attractive design. 

9. Miscellaneous Contents: Testing house pipes and 
drains.—A combination bathtub and washstand, 
illustrated.—The permanence of modern dwellings 
and public works.—An improved steam and hot 
water heater, illustrated.—Moving a large factory. 
—How to fix paper on drawing boards.—A quick 
water heater, illustrated.—Improved toilet room 
fixtures, ilustrated.—A single track parlor door 
hanger, illustrated.—An improved furnace grate, 
Mustrated.—Cements in mason work.—An im- 
proved furnace, illustrated —A regenerative gas 
heater, illustrated.—Improved woodworking ma- 
chinery, illustrated. 


| "The Scientific American Building Edition is issued 
monthly. $2.50 year. Single copies, 25 cents. Thirty- 
two large quarto pages, forming a large and splendid 

Macazine or Ancurrectrne. richly adorned with 
| elegant plates and fine engravings, illustrating the most 
, Intereating examples of Modern Architectural Construc- 

tion and allied subjects. 

The Fullness. Richness, Cheapness, and Convenience 
of thie work have won for it the Lanegst CrecuaTIon 
of any Architectural Publication in the world. Sold by 
all newsdealere. MUNN & CO., Pustisnens, 








361 Broadway, New York. 


lunar rainbow, visible at night in the Southwestern 
States, especially in New Mexico? It is visible on a 
clear, cloudless night, the moon not being visible. A. 
Lunar halos, and rainbows, like those of solar 
origin, are produced by the reflection and refraction of 
the light of the moon in the condensing moisture in the 
air, which at the moment of formation of the halo or 
rainbow has become vesicular or converted into min- 
ute globules of water. This is observable in the day- 
time by a haziness of the atmosphere, but at night, ow- 
ing to the darkness, the sky may appear cloudless and 
yet be overcast with the haze necessary for producing a 
rainbow or halo. The principles of refraction and re- 
flection involved in this phenomenon are described and 
illustrated in works on meteorology and natural philoso- 
phy. The statement that the moon is invisible is not 
sufficient ; the inference is that it may have been just 
below the horizon or partially hidden by clouds on the 
horizon. ; 

(6690) L. M. G. asks: What is the high- 
est average speed ever maintained by a train between 
London, England, and Aberdeen, Scotland, deducting 
stops ? A. 540 miles in 512 minutes, or atthe rate of 
63% miles per hour continuous run. 2 What is 
the distance between said points by the road the feat 
was accomplished on? A. Five hundred and forty 
miles by ‘tailway from London to Edinburgh, via 
West Coast route. 3. What is the English record for 
long distance travel, time and points? A. On short 
runs, the greatest speed was 75 miles per hour. 4. What 
is the American record for long distance travel? A. 199 
miles in 174 minutes, on D., L. & W. RR.; 147.84 miles 
in 130 minutes, 6814 miles per hour, N. Y.C. & H. R. 
RR.; 510 miles in 470% minutes, 65 miles per hour, L. 8. 
&M.S8. RR. 5. On what road is the fastest regular 
train in the world ran? A. The highest average speed 
for a 100 mile run is 72 miles per hour, and for the entire 
run between New York and Buffalo on N. Y.C. & H. R. 
RR., 6434 miles per hour. The N. Y. C. & H. R. RR. 
probably lead in the fastest regular train service. See 
Screntiric American, August 31, September 21, Octo- 
ber 19, 96, November 2, 1895, for interesting details of 
high speed on railroads. 
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Sedstead a ty ie . Magalis . 52,088 | Hydraulic elevator, T. W. 
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Exercising machine, A. A. Whitely 303 . ©. Parke 502 | Com) aren poste stench yenwerine ne A, 2. 4, 6 and 8 horse power. 
Eye cup. electrical. Be ch svcuhensitechiitinn 551,380 Sawing machine, w wood, F. E & E. L. Sbore....... 561,876 Th , spooled, Hie 2 Tent cetiansenandesenestinien 27,504 No Butra Insurance. Efi- 
Eyelet, E. Kempshal 551,970 Seale, weighing. J; ing, J. D. D. Stille | RR tere aoa 1,986 Tools, steel, and the like, J. Taylor... ............. 27 546 ctent, Heonomica!. Durable 
vere box and register .. 551,884 | Screen and gravel screen. Window Twist, knitting silk, embro' silk, and ribbon SHIPMAN ENGINE CO. 
‘eed water heater. T. MeDonneil, Jr ... S511 | chenille, machine, Brainerd & Armstrong Com- 200 Summer Street. 
Fence post, BE. C. Mathew: . 561,979 Scrubbing machine, P. te Gere Pacninonapas cobeeedeotnmbnannnsednanawensesetobont BOSTON, MASS. 
Fence stretching machine, P. A. Re 551,738 Seaming tool, roofer’s, W. L. Heberting. nicky, rye Fieischmann & Company....... 
"ences, combined stay and anchor 3 = wire, W ional boiler, 2.8 | Wringer rolls, American Wringer Company 
551,882 Sewer trap, P. Shemp enccmmanaines 
Fen sopivigiay wire te N. Y. CAMERA EXCHANGE 
—— Ww 4 machine for ing stay wires to 562,001 | | moat pine, nw ony E. ide. F. A. Mili ¥ A printed copy of the specification and drawing of . . 
Feneing iool, L. B® 561.98) | Sewing machine, vebicie dash, C. F: 61,70 | fy PT since 16K, will Ge furmished ‘from this office tos Castes on all makes of Cameras 
Fender. See Car fender.’ Sewing machines, thread-waxing device for shoe, issued since 1563, ed this office for 
Fertitizer distributer, CN Maa nh crag rat ene rong gag 25 cents. ordering state the name and number ar S for Buying, Sell- 
; machine for Soeparina vegetabie. T. Viiia- | Shelf bracket “ Adjastable, | OD. @. Gunter. .2.2.°°°.: Sean Se poten desire and remit to Munn & Co., 361 ine, anc Large assortment always 
s00hsnen 000006 bs esvennsoweseetencossenes sateen ee er. ‘ 
Fibrous material to preparing machines, appara- | Signal. See E c eal of Canadian patents may now be obtained by tne in- ee ees 9, printing, dng, ele. 
tus for sutomatic supply of, E. Tilston........ Skirt, bicycle, T. H. Reves panabbddeodasecgssenbecdhel y of the inventions named e fure- | out es of every de- 
Fifth wheel Rate paling gens Snap h | SE dsedes -- ohedccaveians Pes pr mae =, Fy provi vided t they are are simple, at cost 0 of $40 each. | ‘Somat Se. or ber 
File, letter. eRe Roca ~ Soap in wash ‘rooms ublic places, device for ' i ota coLaplicated the cost will For full gain list. ame | “—” § 
iiieer | Mareen aieape os mete 562,041 securing, J Bek ula Giapabeceke+evceccentl nstructions address Mann & Co., 361 ere. New | 
Piltering apparatus, #. K. Way... ./20°000°°7772. .. 52,078 Spindle, oull-sontained. iA Minidehten aneovial 561.94 York. Other foreign patents may also be obtained. N. Y. CAMERA EXCHANGE, 43 Fulton St., NEW YORK, 
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THE E PERFECT CUFF HOLDER 


position ‘aa 
rice (n laundry billsmonthiy, 
Place ¢ ~ulf in pesition In coat 









sleeve after coat is on, press 
down on outside. Jaws of Holder 


OPEN fasten to sleeve lining. Cuffs come 

off with coat. Sample pair, prepaid, | 

by =P Acunts WANTED. The Pertect| 
c oe tolder Ce., SS >} Dearbeora St., Chicage. 
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WE HAVE SAID 
BEFORE... 


Sterling 


‘ ft 
© Bicycles 
NEED 
NO REPAIRS 
‘ “Built Like a Watch” 


and run as easy 
Ride an Olive Green Sterling in % | 


Our New Catalog is a beauty! 


STERLING CYCLE WORKS 


GENERAL OFFICES 
274-276-278 WABASH AVENUE 


CHICAGO 


Seneverting, Daly & Gales, 302 Bway, New York 
Pacific Coast Branch, 314 Pest & , San Francisco 


The Motocycle. 


Se nd One Dollar and Twenty-five Ce and yon will 
receive “THE MoTOCYCLE” one year and a lixlé half- 
e of the Times-Herald race 
Mar, Monadnock Block, Chicago. 
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FOR ALL 


pe BRICK PURPOSES. 


&®” Send for Prices and Catalogue. 


F| 


BROOKLYN FIRE BRICK WORKS. 
ai Van Dyke street, BROOK I.YN, ™. ¥. 


AIR COMPRESSORS 
= for Machine Shops 


An atues ané types. 


The Sagssesite 
sergeant Drill Ce. 
Havemeyer Building, 
= % Cortiandt 8t., New York. 
one a Catalogue. 


~ AWFABER 


Manatactery Eatabli-ned 1761. 
LEAD PENCIL COLORED PENCILS, SLATE 
PENCILS, WRITING “LATES, STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS’ RUBBER GOODS, KULERS, 
COLORS AND ARTIST® MATERIALS 


73 Reade Street, New York, WN. Y. 
Manufactory Ertablished 1761. 





ine Belt © esting, 
at Fapping and Pipe 
Sree ve Machines 
for Hand and Pewer— 
with and without Opene 
ing Dies. @ are also 
makers of the Ceie>rated 
aa btn ang and wreen Riv- 
wew Pilates, Taps, Dies, 
amers, Tap renches, 
Drilling Machines, Punch. 
ing Presses, and other La- 
= } ae Toos Send 
lor elalogue 


SRE, @i., Gnentne. teen was | 














Sib dd Ses7he 


Scientific American. 


[JANUARY 4, mesic ane al 








FINE ‘MACHINERY, 



















TOOLS and SPECIALTIES 


Jewelers, Silversmiths, Dentists, 
[achinists, Amateurs, etc. 


WwW. W. OLIVER, 1489 Niagara Street, Buffalo, N. Yay | U. S. A. 


rimental & Model Work FOOT POWER LATHES 






















Experim 











L DRILLING MACHINERY, ! 
\ MANUFACTURED BY 
Gunsmiths and Too! Makers 
\ WILLIAMS BROTHERS. General Machine Shop Work 
\ . ITHACA, N.Y. Bicycle Repair Work is 
MOUNTED OR ON SILLS, FOR High Grade Toots 
4 DEEP OR SHALLOW WELLS, WITH Correct in Principle 
31 | STEAM OR HORSE POWER « Elegant vin Co 
mh, SEND FOR CATALOGUE 
WILUAMS BROS ITHAGA.A.XS —— 








THE BEST FOOT POWER LATHES MADE vnce 


Save money! Make 


DO YOUR 0 


PRINTING | sc"}stersust |? |W. F. & JOHN BARNES CO. 


eas 
| Write for catalogu 
PRESS for | presses, type, oan 
cards, circulars, &c | ete to factory. 

Press for | KELSHY & CO 

a small pape: Meriden, Conn. 


ROCKFORD, ILLS. 





1999.RUBY STREET, 











COPY YOUR LETTERS ON THE 
ANDERSON AUTOMATIC COPYING MACHINE 












It copies ink and endtype- 
_A, writing, the 

/ uickest and vimplest. 

AL ty time and 


\ For etrouiar’ write to 
| Joun H. ANDERSOY, 

911 Monadnock. Chicago. 
The onty owner of the 
latest and only improved machine. 


TURBINE “i23:3255." 


une ar Pan. & Ob. 








Aipringield Ghia UB. 8. A. 














EMPIRE 


© BOILER CLEANER @ 


COMPOUND 
We Don’t Offer Gratuities. but our 
Cireular will give you the information 
that will le you to Save a 
Trouble ri Money. Tried, a 
by the Largest 
ess and at Pactortea tm the East. 


Kemble omy 1 3 "Whitehall St.,N.Y. 


HAVE YOU A BOY 7 IF SO, HERE IS A_ 
__ 41 EXPERIMENTS IN ELECTRICITY, $2. 


PRESENT FOR HIM! 
Electric Motor, Electro Magne ph Line (2 Sounders), Horseshoe Magnet, Zinc 




































Plate, Copper Strips, Iron X lexible Covered Co oper Wires, Soft Iron Tube, 
Iron Filings, Chemicals for Battery. First-Class Results Guaranteed. 
32-page book (29 illustrations) with outfit. We Prepay Express. 


THOFIAS HALL & SON, 19 Bromfield Street, BOSTON, 
Manuf’s and Dealers in all kinds of Optical, Electrical, and Chemical Supplies. 


=| Does Your Cash Balance? Are All Credit Sales Charged? 
=] These are two serions obstacles THE PECK CASH REGISTER 


and can be evercome by using 
Manufactured by THE PECK ease KEGISTER COMPARE, | SYRACUSE, N.Y., U.S. A 


STARRETT’S — 


Adjustable Jaw Cut- ie 


Jaws are detachable, so they can be re- 

Moved, ground, and adjusted when worn. 
All parts case-hardened exce } sare. Flat 

spring below cutting obviates 
anger of breaking jaws. | 
6 M (for music wire) 

w common wire) 
G2 iltustrated Catalogue Free. 
Manufac’r of Fine Tools, 
The L 8. Starrett Co. P.O. Box 13, Athol, Mass. 

































ALCO VAPOR LAUNCH 


oo Engine and Helm Controlled from Bow 

Latest improved and only 12 to 1 Motor 

pod realy forthe market. 18 to # ft. 
nches. 2. 3,5 and 7 horse power. 


P 


Pumps Any Kind of Liquid. 
snueve in ip eee, © nour = deg 


Then pom ag 9 noe fares 


nie EW VANDUZEN i ZEN C3, 


Seno For CirncuLaR. 


a 





No lheensed neer or Pilot required. and Safety 
guaranteed. No Dengerous Naphtha or used. 
Marine Vapor Engine Co., Jersey City, N. J. 


—|MONITO VAPOR ENGINE ano 


POWER COMPANY, 


8 Ene Stracer, Carano Rarios, Micnican. 
Caso.ine LauncH ENGINES ano LAUNCHES 


. HIGH ART~ HIGH TONED 


PUNNETT 
BICYCLES 


Bizes, 21, 22, 23, 24, 25, 28, 27, 28, 2, 80 inches. 
VERY HIGHEST QUALITY ONLY. 


THE PUNNETT CYCLE MFG. CO. 


100 W. Main Street, ROCHESTER, N. Y., U.S.A, 






















Seld Direct PRICE: 

where we Gents’, 8100 yo 

have ne Ladies’. 110 . 

agent. Specials, 125 * World's Champion trex 


Bicy clist. 

ee throughout the world. 

y to ride, steer, mount, dismount and 

propel. Weight t about #@ pounds. 
Two ladies, Two gnome. or One person 
can ride 

Difference in weight of +a does not affect 
machine. Works gely well with man and 
boy on either seat. her person can steer, 
You can take your ion fora ride even if 


Fancy 
Bicycle Authority. 


What we have all waited for ! 


The Companion 








| ence in cost is little. 





‘Side Seated Bicycle. 


A GRAND SUCCESS, 


he cannot ride a bicycle. 


Price, $150 








= o7 


ELECTRICITY, 
MEngitsh Bram 


Hartnett 
re AUGH T BY MAIL. 


neering, Coal = Metat mings 
ag State Res you wish to io gagy. 
iN, PA. 


WATER MOTORS 


GAS ENGINES & VENTILATING FANS 


The best Motor in the world for driving all kinds of 
ligh n ; imvaluable 
for blowing chure b organs, —— printing poe, 
coffee mills ventilating fan —h cream freezers, m 
choppers, etc. In use the world over, and recommended 
vy water companies everywhere. Address for circular, 
ackus Water Motor Co. » Newark, N. ie U.S.A, 


A BOOK 
OF TOOLS— 


This is our catalogue. It contains 
550 pages and over 2,000 illustrations 
of Tools and Machinery of al! kinds 
and Supplies. It is the most com- 
plete Encyclopedia of these goods 
ever printed. A copy of this book 
will be sent postpaid to any address 
upon receipt of 2% cents in stamps. 
This is less than one-half of what 
they cost us, and isn’t a fiftieth part 
of what it is worth to any user or 
buyer of this class of goods. 


CHAS. A. STRELINGER & CO. 


Address Advertising Dept.. DETROIT, MICH. 


AUTOMATIC WIRE STRAIGHTENING 
Cutting Mi Machines 










































down, at rate of 135 feet 
per minute. 

For particulars, address 
JOHN ADT & SON, 900 State St., NEw HAVEN, Conn, 


MacnEToR ELLs 


TELEPHONES 





Son ANUS Ru EATRGCO. 


BUY 
TELEPHONES 


That are cood—not **cheap things.”’ The difer- 
We a — yt our apparatus and 
ntee our customers against nh "sta sults. 
ur guarantee and instruments are te H Goob, 
WESTERN TELEPHONE CONSTRUCTION CO, 
440 Monadnock Block, CH1caGo. 
of Telephones in the United States 





Largest | Manufacturers 


HELLO, CENTRAL! 


Do you ase telephones? Lf so. we can give 
zee — what you want. Our specialty is niake 

ransmitters. There is a “ best ” in —— 
and ours are the best. We mney, com 


telephones or all or any of the 
atelephone. Write for ittustrated fed catalog 
TELEPHONE rCO., 
131 Liberty St., New ¥ ork. 


PHENLX INTERIOR 
THE M. & B. TELEPHONE. 
Absolutely Non-infringing. 
Absolutely Guaranteed. 
Absolately the Best Exchange 
SWITCH LOARDS, 
Illustrated Catalogue on application Free. 
+ « EB” Agents Wanted. . . 
THE U.S. TELEPHONE CONSTRUCTION CO. 
131-133 8. Fourth 8t., PHILADELPHIA. = —__ 


The “Climax” Stereotyper 


*“° Moulding Press combines, 


for making perfect Celluloid Ste- 
realty pes to be used in ph.ce of metal 
stereotypes. Also for making Kub- 
ber “tamps. Should be in use in 
every printing office. See Sci. AM., 
Dec. 30, 1893. Send for circular to 
THE J. F. W. DORMAN CO. 
217 E. German St., Baltimore, Md. 
Manufacturers of 
Rubber Stamps, Vulcanizers, Stereo- 
type Machinery and Supplies. 


If you want the best Lathe and Drill 


GHUGKS 


WESTCCTT’S. 
Strongest 
Grip, Great- 
est - eo 
ro Cheap and Accurate. 
Westcott Chack Co,., Oneida, N. Y. s U: Ss. A. 


Ask 
\Vamee PRIZE AT COLUMBIAN a Spaniel or | 1393. 


WOODEN TANKS. 


For tigers of Ste ills and Mamatpetestes. 


Fs trac 

























Builders of ky J) 
La. Red ¢ ood Tanks a — 
w. rer CALDWELIE. CO, 
217 E. Main Street, Louisville, 





(ATES o BREAKERS 


WOOL s Ar ul 
MINING MACH 
ATE 


tS Ik 


NER 


ON W ai. 








JANUARY 4, 1806.] 











Founded by Mathew Carey. 1785. 
HENRY CAREY BA:iRD & CO. 


LNDUSTRIAL PUBLISHERS, BOUKSELLERS & IMPORTERS 


810 Walnut St.. Philadelphia, Pa.. U.S.A. 


Our New and Revised Catalogue of Practica! and 
Catalogues 
and Circulars, the whole covering every branch of Sci- 


Scientific Books, 9) pages, 8vo, and our other 


ence applied to the Arts, sent free and free of 


postage 
to any one in any part of the world who will furnish bis 
addrese. 


Scientific American. 
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ASK YOUR DEALER FOR 


W. L. Douc.tas 
$3. SHOE "Wolll t= 


If you pay $4 to $6 for shoes, ex- 
amine the W. L. Douglas Shoe, and Ss 3 


see what a good shoe you can buy for 


OVER 100 STYLES AND WIDTHS, 
CONGRESS, BUTTON, 
and LACE, made in all 
kinds of the best selected 
leather by skilled work- 
men. We 
make and 
sell more 
$3 Shoes 
than any 

other 
manufactarer in the world. 


None genuine unless name and 
price is stamped on the bottom. 


Ask your dealer for our $5, 
$4, $3.50, $2.50, 82.25 Shoes; 
$2.50, $2 and $1.75 for boys. 


TAKE NO SUBSTITUTE. If your dealer 
cannot supply you, send to fac- 
tory, enclosing price and 36 cents 
to pay carriage. State kind, style 
of toe (cap or plain), size and 
width. Our Custom Dept. will fill 
our order. Send for new Illus- 
ted Catalogue to Box K, 


W.L. DOUCLAS, Brockton, Mass, 

















Cent Ia 


in pocket as easily as a 
ar ‘akes 2 perfect pictures 
with one loading. Nota toy buta 
—_ Camera. Every Kombi 

Send for Free Pho- 
phs and ‘book * 207 br T THE KOMBI.” 


a ‘Toei prepaid, $3.00. We develop and = 
Camera Co., 132 Lake Street, 


Little Giant Drilling Machine 
WITH STRAIGHT TABLE, 


Furnished also with swinging table 


Arranged for both Hand and Power. 
Drills from \% to 144 inch hole. 
Drills to center of 14 inch cirele 


Table is uare —_— spindle 
and has oRjasmane of 16 inch 
Feed eesounel thee es. 



















THE “OUAD 9 


The Largest 
AN! 


The Smallest 
Picture Camera 


FOR Ss5:°° 





SNAP SHOTS OK TIME EXPOSURES. 


Size of Camera, 45¢x45¢x6 in. 
Size of Picture, d}¢xi¢ in. 


JUST THE THING 
FOR CYCLISTS 
AND TOURISTS. 


Send 2. ' 
pula ond een 


CLOSE & CONE, 


Room 55, 163 State St. 


CHICACO. 





Genuine Hard Porcelain 


FOR 
ELECTRICAL PURPOSES. 
Prices and Estimates on Special 
Work Given on Application. 
BRUNT & THOMPSON, 
Successors to HENRY BRUNT & SON, Manufacturers. 
East Liverpool, Ohio. 











THE NEW BRISTOL COUNTER 





Raciat. 


of work done on printing 





presses, gt talites, weighing, measuri and other 
automatic machines. Counts ts up to noe and repeats 
automatically Simpi i .—r durable. Special count- 


ers to order. uf 
€ . hoot, Hristol., Conn, U.S.A. 


The Typewriter 


EXCHANGE, 
14 Barclay St., New York, 
156 Adams St., Chicago. 
38 Court Sq., Boston. 


We will save you from W to 






Se HE iS DEAD; 


To his own interest whe deals in Aras aad whe a? Rifle 
Puscel, or shot Gun anf hes nots cops of (DEAL BOND WOOk. PA. 


we * of solid . Just evi =(Mention Son rie pote ) BE 
ALIVE and send FREE to all cowstries, Sond stamps f. post 
IDEAL MF é. “CO. ee Drawer A, New Haven, ‘ t. . 8 A. 





PROPOSALS. 


PROPOSALS FOR ERECTION OF MEMORIAL 
Hall, West Point, N. a -—Oftice of Post Quartermas- 
ter, West Point, N. ¥., December 14, 18%.—Sealed pro- 
posals in triplicate wil * received at this office anti! 
noon, Monday. January 15, 1806, for the construction of a 
Memorial Hali. Plans can be seen and forms and apeci- 
fications obtained at this office or at the office of Messrs. 
woke. Mead and waite, Architects, 1) Fifth Avenue, 
New York ¢ ay, ig right is reserved to reject any and 
oR 73 . B. BELLUNGER, Captain and A.Q. M., 
Army. 


MACHINES. Cortias Engines. Brewers’ 
and Bottlers’ Machinery. Tur ViLTER 
Mra. Co., 88 Clinton Street, Milwaukee, Wis 


MODELS Fools, Dies, Specia! Machinery made to or- 

=rices moderate. Secrecy guaranteed. 

A. GUENARD, 32 South 6th Street, BRooKLYN, N.Y. 

WANTED A practical machinist, familiar aleo with 

rough framing, carpe ntering and brick- 

be as master mechanic oi a factory in the vicinity of 
New York. ‘Answer to P. OG. Box 23%, New York. 



























horeures Bete. Mute TORR GEN WORKS 100 WASMAU 6” hy. 
Bi- SULPHIDE for use in the arts, Killing insects 
in Grain, ong © Surveu inn An- 
OF CARBO male etc. by 
RK. TAYLOR, Cleveland, Obio 
DEA NESS CURED! THE. 
s EAR VAPORATOR cw 
inciple. Satisfaction anteed 
Cirovlars free. men vaPonston CO., 196 Lesalie dive + Chien. 
dL ES CEES hie 
Perfect and Seif-Kegulating. Thousands in suc 
cessful use. Send 6c. for (ius, Ont. Circulars free 
“GEO, H. STANL, 114 to 128 8. Gth Bt. Quincy, I. 














writers of all makes. 


50 per cent. on T 
e092 2” Send for Catalogue. 














race Tey) BUNTING FLAGS 


GC ape RGES tes 
Sas fucs VFLAG’ pum 
MANUFAGTORY |*tree8e0 
STRENGTH OF MATERIALS |/MAMERICA! vom 


= _g | ratty 
3 BEST Cae a Min 


447-461 CHURCH STREET, EASTON, PA. 


MANUFACTURER 


other metal 








ofmasttnerz and tools used 
in as ky springs and 
for umbrellas and parasols will find a 


parts 
customer by sending their eo ues, and other | 


prints to D. D. PARAGON, tific American. 





RED CEDAR 





CYLINDERS and CAISSONS—ct Pine or A ay size. 
WILLIAMS MFG. CO., BALA MAzZOo. 

16 Murray Street, New York. | § "1 Vine Street, oe Pa. 

36 So. Market Street, Boston. 737 Monadnock, Chicago. 








tS” Send for fully Mustrated Catalogue, 
WELLS BROS. & CO., 
P. 0. Bex B, Greenfield, Mass. 


“DIETZ” TUBULAR DRIVING LAMP. 


IT a, the io outy cable and 
driving p ever made. 

I will t not blow ou! 

IF foo 2 . goer white hgh 


light. 
IT throws uy the light 
A ne light ot aioe 
IT burns & oe. 








R.E B. Dictz Co, 
e eotz 
7 Laight Street, 
New York. 





Shears Dull ?) 





A Magic Scissors 
Sharpener will put 
an edge on them in 5 
seconds. Handsome, 
Durable, Perfect. 

Post-paid 25 cts. 
Agents given exclusive 

territory. 
Columbia Mfg. Ce. 
2 Charlies Street. 
Fitchburg, Mass. 


A NEW PIPE WRENCH 


Grips Quickly and Firmly, GALVANIZED | 
as well as other Pipe, and will Not Crush 





Pat’a Dec. 18, 1802. 




















it. Won’t lock on pipe. Does not 
eias . mar nut or highly polished 

om a fitting. Other 

features. 





Chain 





&@”™ Send for late Catalogue “CO.” 


BELTING of Various Styles, ELEVATORS, CONVEYORS, 


COAL MINING and HANDLING MACHINERY. 
The JEFFREY MANUFACTURING CO., COLUMBUS, O. 


MAKERS @abraled DOUBLE WARP | 







rie Practical Electricity 
Instructive, Interestin > g | whgaphe 
NE DOLLAR Electrical Industries Pub. C 


YEAR Sample copy We. 98 Jackson St., chicago 





WR. 
R SUBSTITUTE. Min 
eat SLAB & HO ¥: 


ate 





x Hawkins “Kids” to ‘Engineers 


EXAMINATIONS. with Questions and An- 
swers, i¢ x Thy, leather, gilt edge, #2, postpaid. 
send for FRE® Descriptive Catalogue of this 
and other Engineers’ Booka, HEO. AUDEL 
& CO., 91 Liberty Street, New ¥< mi, N.Y. 


Prevents Rust 

cleans, lubricates, and does not eum. 

For mechanics’ tools, guns, bicycles, 
i typewritin and sewili. Dirk bines., 
*3in 1” sent in — — can 







H Sample o 
to introduce i¢ for five 2c. star 
G. W. CoLe & Co., 114 B’ way, New York 


e+» SCIENTIFIC 








FOU N'TAEN PEN... 


Guaranteed Mk. Gold Pen 
0 pen, money refunded. 
lustrated Cata logue 

, Philadelphia, Pa 


Ready Feed. No ink Dro 
If not equal to any 

Sample sent for $1.25. I 

PREMIER PEN CO , 53% Wainut St 





Branches: CHIcago—New YORK. 





WARRANTED 
OAK - DESKS. 


Binch, - - - $10.00 
' Be 00 
Be --- 16.0 
ao“ «+--+ = BM 
&3™ Send for Catalogues. 
AMERICAN DESK 
and SEATING CO. 
CHICAGO, U. 8. A. 


Engineers and Firemen sont sce 


aa 4 — « qoastions = bya of examin- 
b. Co., St. Louis, Mo. 


INCUBATORS 
try Guide, and 























Our 160 


PROFITS he POULTRY 


= Brosdare ond Fouls iorllaneen iiside aad Date 


logue 0c, (stamps or silver) « Worth la 
Reliable Incubator 4 Brooder Co ~ aioe. Ilis. 


STEREOPTICONS 




















Send for Little Book, Free. 
SAMUEL ‘HALL’ S$ SON, 229 West 10th St., New York. 
FIRE GLOBE 


Ss SiUvio GAS HEATER 


For warming rooms with ordinary gas 
fittings The'l heat of the gas flame is 
| increased 500 per cent. 








steel, $1.00; Brass or N 


jnciows est . Manufactured 
by S 10 pio Wea tek CO., 2% Cort- 
landt Be ew York City. 


eae 9 WANTED EVERYWHERE. 
&3™ Send for Descriptive Circular. 


FOOT POWER maar | = 
cian 2 a MACHINERY. 


in Stock all the 
Power 








Illus. Catalog. 





Lantern Slides 
ee—___WE ARE MAKERS 
G2” Write for Catalogue M. 
Mcintosh Battery & Optical Co. 
« « CHICACO.. 


‘weet 





emit letters eli sizes “2 styles, 
street names and numbers, house 
d sae put | by any 








D FOR CATALOGUE 


L.MANASSE 


88 MADISON ®' CHICAGO iLL 


Largest Manufacturers of 
Ladies’ and Men’s 
Clothing ———= 

in the World. 


2000 styles to select from. 
8 les and Catalogue for a 2 cent stamp. 


v 


F, M. TAYLOR & CO. 
Adams & Market Streets, 
CHICAGO. 

OPERATING 


Wg NORWICH LINE 
ec The AIR LINE LIMITED 


New York and Boston. 
THE IMPROVED 


sence CAKE TINS 


‘ad phe groove 

















** Norfolk”’ 













SCIENTIFIC 


AND Send M cirewlar. 


Lm to MEN: oa WOM AEN at 


RUHL TUBULAR HEADLIC 





Improved Acme jacketed Kettles. 
PLAIN OR PORCELAIN LINED 
| Special Goods in PLAIN or PORCELAINED 
TO ORDER 
THE STUART & PETERSON 00. 
Broad & Tatham Sts.. BURLINGTON. N. J, 





nventors | caatings shonia write un. Our 
omoters make them ready for, use. 
anufacturers ) Esies ter eres contrect. 







pee STUDY LAW in 


Systematic and thorough courses 
taught by able and experienced 
teachers. Splendid opportunity for oO 
oy a legal education. Send stamp for 
®. ” fall particulars. 


Chi en! School of Law, 
Sica Block, CHICAGO, ILL. E 


ACETYLENE SCIOPTICON 


1 Double Burner equais 250 Candles, 
Cheap, Hasy to Handle, Cool. 
APPARATUS and MODELS. 


WALMSLEY, FULLER & CO. 


MANUFACTURERS, 
134-136 Wabash Ave., Chicago. 


+ memes by a new copyrighted method” Thy Tose learn 
y which 


EARN | will be furniahed work by; 
‘EARN $6 T TOSiGA AWEEK. , vena or 


‘yrone, Pa. 


BRASS BAND 


Instruments, Drums, Unifo rms, Equip- 
ments for Bands and Drum Corps. Low- 
est prices ever quoted. Fine Catalog. 400 
Illustrations, mailed free, it gives B: 
Music & Instructions for Amateur Bands. 


LYON & BEALY, 33-25 Adans 8, Chicage 













THE WILKINSON CO 
Randolph 8t., io 








THE STURTEVANT 
PLANING MLL ERASTERS 

ALL ne ~ 
BESTURTEVANT @ B0ston | 


HICACE. LONDON 








| That is Clean 


That you can run 
yourself. 


and Safe. 


Send 10 cent stamp for Illustrated Catalogue of . .. .- 


THE ONLY NAPHTHA LAUNCH. 
“GAS ENGINE AND POWER COMPANY, 185th St., Morris Heights, New York City. 








~ a alee 





That requires 
neither Licensed 
Engineer nor 
Pilot. 
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Scientific American. 





Examine the— 


96 Victor 





Lt leads all others in fine 


construction and perfection Oe 
of detail . & 
The Celebrated Victor Hol- 
«Qs ‘ow Crank Axle is used on 
all ‘96 Victers 
For five two-cent stamj» we will 
send the Victor P dar t ae 
any address in this country 
OVERMAN WHEEL Co. 
New Yora BosTon Dereroir. Ocnver. 
Pacific COAST 
San Francisco 


Los ANGELES 


PORTLAND. 









wheel is 
like a poor 
horse—it costs 
more than it’s worth 
to keep it. In the Mon- 
ARCH the necessity of re- 
ir has been reduced to a 
minimum. Its strength, lightness 
and beauty make it a marvel of mod- 
ern mechanical skill. The 


MONARCH 


is undoubtedly king of bicycles. A 
wheel that you can depend upon in 
any emergency, Made in 4 models. 
$84 & $100, Senx { for Monarch book. 
MONARCH CYCLE MFG 

Laxe and Haisted St., 

CHICAGO. 

Branches— New York, 
San Prancisco, Port 
land, Sait Lake 
City, Deover, 




















- - WE ARE BUILDING . . 4 
The Celebrated ———<= 


‘HORNSBY-AKROYD' 


om Q1L ENGINE 
The De La Vergne Refrigerating Machine Co. 
Foor E. 136TH Sracer, NEW YORK. 














Elegant in Desi 


THE ACME OF PERFECTION IN CYCLE CONS 


, (ol BE You Play Cards? 


Ridden by the Elite 
Of both continents. 





Above 4 actua | size. 


gn, 


Send two-cent stamp and we 


Superb in Finish. "=" FREE 


TRUCTION. Our SOUVENIR GAME COUNTER 


Art catalogue describing ladies’ and gentiemen’s models free by mail. 








_INDIANA BICYCLE CO., 


oe INDIANAPOLIS, IND, 











oJ 








AGENT WANTED E: = 


Have dust-proof bearings 
that are dust , large 
tubing, 5 inch ead, latest 
ttern continuous cranks 
and crank shaft. Tubular 
hubs wide between spokes, 
and straight rear braces. 
In fact, are _—— — 
modern in all respects. 
Built by men who have 
every facility that ~~ d 
can buy for the p 
tion of the best ancien, 
backed by 18 years’ practi- 
cal experience. 


PRICES 


$60 and $85. 
Peoria Rubber & Mfg. Co., 


er 7 
terms and discounts. PEORIA, ILLS. 
Sooo. 











aaovany 4, 1896 


New 
“Devin | Rochester, ee 











Charter Dak Bicycles, : $65 


Earned an enviable poputetion i \ in %. Great ayprove- 


ppeate we been made 
Hubs, a Se Handle 


i beari 
money. Apply early for '% Agency. 


the wheel. Large 
_ ars, The same dual 


Sole agent for Mass. and Conn. for Tribune W heels- | 
A. H. POMEROY, 98 Asylum Street, HARTFORD, CONN | 








Mistakes in Addition, 
Office Headache, 


and mistakes in carrying forw ard 
don’t oceur where the Compto- 
meer is used. It saves half the 
time in doing the work and all 
time looking for errors. Solves 
with great Loe 4 and absolute 
acc a all arithmetical prob 
lems. hy don’t you get one! 
te for Pamphiet. 


FELT y TARRANT MFG CO. 


The $5.2 
POCKET KODAK 


EASTMAN KODAK CO., 
Sample photo and booklet ROCHESTER, N. ¥. 








Jor two a-cent stamps. 


The 
Waterbury Watch 
Co. 
Waterbury, Conn. 









Exact size watches. 











62-66 Kuno's ST... Crrcaao 


THE ACKNOWLEDGED 


Correspondence solicited, and illustrated descriptive catalogue sent free by mail on application to 


Bradley Pulverizer Co. 5 No. 92 State Street, Boston. 


PERFECT 
PULVERIZER 


Of All Refractory Substances 


“ Griffin Mill,” 


Is the 


BIC 


whose first cost, wear, and operating ex- 
pense is much less than stamp mills, and which yields a larger product 
at less cost than any other mill, with perfect success in every instance. 

It will work by either the wet or dry process, and deliver a uni- 
formly sized finished product of from 30 to 350 Mesh, with equal facility. 
Its capacity is 3 to 4 tons per hour on Phosphate Rock, 1 4 to 2 tons per 


hour on Portland Cement, Quartz Ores, etc. 








~_—_- _ 


American 


| The } 
| 
| Bell Telephone 


Company, | 


| 
| 
125 Milk Street, 
Boston, Mass. 
' 
i 


This Company owns Letters- 
), granted 


Novem 


Patent No 463,5¢ 


to Emile Berlinet 
ber 17, 1891, for a combined 
lelegraph and Telephone, 
covering al! forms of 

Micropoone Transmitters 


cr contact iclepnones 








—— 


ee Oe Pe ee 











™ Columbia 


Bicycle 


Pad Calendar 










YOU NEED IT. 


A Desk Calendar is a necessit ——— 


is brightest and handsomest of all—full 
of dainty pen sketches and 
thoughts on outdoor exercise and 
Occasionally reminds you of the su 
quality of "Columbia Bic ycles of 
our need of one. You won't object to 
hat, of course. The Calendar will be 
mailed for five 2-cent stamps. 
Address Calendar Department, 
POPE MANUFACTURING CO., 
HARTFORD, CONN. 











lneyees, Watches Gupe, Puggice Harness, 


At 4 Price SSeS Stee 
Every Bicycle Rider 
Will Want It! 


* The Only Perfect Adjustable 
Handle Bar yet produced . 


Be sure and see the Lovell Adjustable 
Handle Bar and judge for yourself. . 


LOVELL DIAMOND CYCLES 


[iH —14 New Movers ror 96 
Send for Nlustrated Catalogue with full particulars. 


JOHN P. LOVELL Anes co., » Besten, Mass. 


=> 





HE “DIRECT PRO 


large saving in timber and 


SAWED HOOPS em only 
[se it - Ines, starting the 
and ending with the finished 


OCESS” | 99 {for Manufacture at PATENT 





400 fine egcond-hand wheels. All 
makes, Choice at your own price. 
ptive Lists. Mead & Prentiss, Chicago 





PRIESTMAN SAFETY GIL ENGINE 


we TERE ee NOT Gasoline 


toi 
ing, 


Sim: 


ping, Milling, ete. 
PRIESTMAN & COMPANY, inc. 
Front and Tasker Streets, - - cusiade:phia 


Phenomenally low im cost 0) operation.”—Franklin Inst. 





NGINEER 
Safe, Au- 


t- 





iS WANTED ,-, FINE TOOLS EVRY SHOP 





mas" G.HUBESLY & Co. 
CHICAGO, ILL.U.S.A 











RIDE THE 


Fira 


» HUNTER ARMS CO 





There is hardly a 1 USE OF POWER 





CHARTER GAS ENGINE co. P.0. Box 148, Sterling, tm. 


) an SD On ok © 5 Fe 





Mill, Store, Office, 
, or Shop— 
or on the Farm, the 


“SHARTER” 


tenet pow a PI 
ning Boa’ tng. Machines 


} Of course it 





het INKS. 


gk it JOHRBON 


SON Fy Co.'s ink, 
niladeiphia, and 47 Rose St., 


met way CAS 
Stop. Duane, Now ore 


MERICA 








